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INTRODUCTION 

3/ 

The  results  of  an  international  termite  exposure  test-  have  indicated 
that  pine  sapwood  stakes  2  by  4  by  18  inches  furnish  an  effective  means  for 
testing  the  protection  provided  against  decay  and  termite  attack  by  various 
wood  preservatives.  The  Forest  Products  Laboratory  during  late  1938,  in 


1./  Maintained  at  Madison,  Wis.,  in  cooperation  with  the  University  of 
Wisconsin. 

2/  This  note  is  a  continuation  of  progress  reports  by  the  same  title 
issued  periodically  from  1950  to  1962  as  Forest  Products  Laboratory  Report 
No.  1761  and  as  USDA  Forest  Service  Research  Note  FPL-02  since  1963. 

3/  Hunt,  G.  M.  ,  and  Snyder,  T.  E.  An  International  Termite  Exposure  Test. 
Proceedings  of  the  American  Wood-Preservers'  Association,  1930,  p.  318-334. 
Annual  progress  reports  published  in  the  above  Proceedings  each  year  from 
1930  to  1949,  again  in  1952,  1956,  and  1957  (final  report). 
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cooperation  with  others,  treated  test  stakes  of  southern  pine  sapwood  with 
several  preservatives  for  installation  at  the  Harrison  Experimental  Forest  at 
Saucier,  Miss.  Replicate  sets  were  treated  for  installations  at  Madison,  Wis., 
Bogalusa,  La.,  Jacksonville,  Fla.,  and  the  Canal  Zone,  Panama.  Since  1938, 
additional  preservatives  have  been  added  to  these  tests,  principally  at  the 
Saucier,  Miss.,  station.  Also  installed  at  that  station,  so  their  decay  and 
termite  resistance  could  be  studied,  were  stakes  of  treated  and  untreated 
modified-wood  products,  such  as  plywood,  impreg,  compreg,  staypak,  papreg, 
laminated  acetylated  wood,  cyanoethylated  wood,  that  with  thiamine  destroyed, 
chemically  modified  wood,  wood  infected  with  Trichoderma  mold,  embedded  fiber- 
board  (western  hemlock  strands  in  portland  cement),  and  particleboard. 

In  1967  an  installation  including  11  standard  wood  preservatives  was  made 
in  cooperation  with  the  Wood  Products  Insect  Laboratory,  Gulfport,  Miss.,  at 
Lake  Charles,  La.,  in  an  area  infested  by  the  destructive  Formosan  termite 
(Coptotermes  formosanus) ,  and  for  comparison  at  the  Harrison  Experimental 
Forest. 

Stake  tests  are  useful  for  screening  out  ineffective  materials.  They  can 
be  used  to  advantage  as  a  means  of  further  exploring  the  preservative 
properties  of  materials  that  show  promise  in  laboratory  toxicity  tests.  The 
limitations  of  these  somewhat  accelerated  field  tests  must  be  recognized, 
however,  by  those  who  wish  to  make  use  of  them.  They  should  not  be  considered 
as  a  substitute  for  actual  service  tests  on  full-size  products  such  as  ties, 
poles,  or  posts.  Furthermore,  the  results  obtained  in  stake  tests  are 
applicable  only  under  the  set  of  conditions  existing  in  the  particular  test. 
Factors  such  as  exposure  conditions,  preservative  retentions,  preservative 
distribution,  heartwood  volume,  and  size  (surface  area  in  relation  to  total 
volume)  all  tend  to  influence  the  performance  of  treated  wood.  With  small 
stakes,  these  factors  are  much  different  from  those  when  treated  products  are 
used  under  actual  service  conditions. 

This  publication  is  a  progress  report  on  the  condition  of  the  modified-wood 
products  and  stakes,  treated  with  the  various  preservatives  and  oils,  at  the 
time  of  the  1981  and  1982  inspections.  The  tests  at  Panama  were  completed 
with  the  final  inspection  in  January  1956.  Those  at  Jacksonville  were 
terminated  in  December  1960  and  those  at  Bogalusa  in  December  1958.  The 
tests  in  Wisconsin  and  Mississippi  were  completed  with  the  final  inspection 
in  October  and  December  1963,  respectively.  The  tests  in  Lake  Charles  were 
completed  with  the  final  inspection  in  December  1979.  Progress  reports 
showing  the  condition  of  the  test  stakes  in  1947,  and  during  the  years  1949 

2/  4/ 

to  1969,  1971,  1973,  1975,  1977,  1979,  and  1981  were  prepared  previously.- 


4/  Blew,  J.  0.  Comparison  of  Wood  Preservatives  in  Stake  Tests. 
Proceedings  of  the  American  Wood-Preservers'  Association,  1948,  p.  88-119. 


PRESERVATIVES  AND  MODIFIEDWOOD 
PRODUCTS  TESTED 

Table  1  lists  preservatives  and  other  products  tested,  and  refers  to  existing 
preservative  specifications  in  cases  in  which  specifications  had  been  issued. 
Table  1  also  refers  to  tables  2  through  66  in  this  report,  in  which  test  data 
on  the  various  materials  appear.  Formulations  of  treating  solutions  and 
descriptions  of  the  various  test  materials  are  generally  given  in  these 
tables.  More  complete  information  as  to  the  source  and  composition  of  the 
various  materials  can,  in  most  cases,  be  furnished  upon  request  to  the  Forest 
Products  Laboratory. 

SELECTION  AND  TREATMENT  OF  STAKES 


The  stakes  of  modified  wood,  with  one  or  two  exceptions,  were  4  by  18  inches 
with  variable  thicknesses.  The  wood  stakes  were,  for  the  most  part, 
2-  by  4-inch  (nominal)  by  18-inch  southern  pine,  uniformly  seasoned,  surfaced 
four  sides,  and  selected,  as  far  as  possible,  for  freedom  from  heartwood, 
wane,  objectionable  knots,  and  „ other  visible  defects.  Five  installations 
included  stakes  of  smaller  size  for  comparison  (tables  6,  35,  37,  42,  45,  54, 
56,  57,  and  59).  The  stakes,  before  treatment,  were  identified  by  a  number, 
either  stamped  on  the  ends  or  marked  with  lumber  crayon. 

All  preservative  treatments  were  by  pressure  impregnation  unless  otherwise 
indicated  in  the  tables.  Waterborne  preservatives,  unless  otherwise  noted  in 
the  tables,  were  applied  by  the  full-cell  process,  while  preservative  oils 
were  applied  by  either  empty-cell  or  full-cell  methods  (toluene  dilution) , 
depending  upon  the  retentions  required.  Complete  penetration  is  desirable 
and  is  usually  noted  in  the  pressure  treatment  used.  For  this  reason  heart- 
wood  material  was  avoided  in  the  southern  pine  stakes  unless  specially  noted 
(tables  5  and  51).  In  most  cases,  preservative  retentions  were  computed  for 
individual  stakes  from  the  difference  in  weight  before  and  after  treatment. 
Surplus  preservative  was  permitted  to  drain  from  the  stakes  before  the  final 
weights  were  taken.  After  past  experience  or  exploratory  treatments  had 
indicated  the  correct  treating  schedule  or  the  treating-solution  concentration 
necessary  to  produce  a  desired  preservative  retention,  twenty  2-  by  4-inch 
stakes  were  treated  for  each  test  variable,  from  which  10  acceptable  stakes 
were  selected  for  installation.  By  discarding  those  stakes  with  retentions 
higher  or  lower  than  that  desired,  the  10  stakes  selected  by  this  procedure 
were  usually  found  to  have  preservative  retentions  within  10  percent  of  that 
desired.  The  stakes  not  acceptable  for  the  test  provided  material  for 
checking  preservative  penetrations.  For  stakes  treated  in  liquefied 
petroleum  gas  (tables  42  and  45)  it  was  impracticable  to  follow  this  general 
procedure.  The  stakes  installed  were  treated  at  a  commercial  plant  during 
the  presence  of  a  Laboratory  representative  and  retentions  were  determined 
from  the  analysis  of  either  sections  of  test  stakes  or  from  extra  matched 
stakes  included  for  that  purpose. 


The  test  stakes  were  usually  identified  by  a  numbered  metal  tag  nailed 
(riveted  in  the  case  of  thin  modif  ied-wood  products)  to  the  wide  face 
approximately  2  inches  from  the  top  of  the  stake. 


INSTALLATION  AND  INSPECTION  OF  STAKES 


The  stakes  at  Madison,  Wis.,  and  Saucier,  Miss.,  were  installed  in  plots  by 

the  randomized-block  method.-^  The  stakes  were  set  in  the  ground  in  an  up¬ 
right  position  with  about  half  of  their  length  (9  in.)  in  the  ground.  The 
soil  in  the  plot  at  the  Harrison  Experimental  Forest,  Saucier,  Miss.,  is 
Poarch  fine  sandy  loam,  with  5  to  12  percent  slope,  a  pH  of  4.85,  and  with  an 
annual  rainfall  of  62  inches.  That  area  was  cleared  of  trees,  mostly  scrub 
oak  and  gallberry  with  a  few  longleaf  and  slash  pine,  before  the  stakes  were 
installed,  and  the  ground  cover  is  now  mostly  wire  grass.  The  Madison,  Wis. 
plot,  until  late  1956,  was  located  in  an  area  of  clay  loam  soil  partially 
shaded  by  various  hardwood  trees  and  sumac.  In  October  1956,  it  was  necessary 
to  move  the  stakes  to  a  new  test  plot  near  Madison  with  similar  soil,  but 
without  overstory  of  trees  or  shrubs.  The  soil  at  Bogalusa,  La.,  is  sandy 
loam,  and  that  at  Jacksonville,  Fla.,  is  sandy.  Both  plots  are  partially 
shaded.  The  plot  at  Lake  Charles,  La.,  was  located  on  an  open  area  partially 
covered  with  broom  sedge  and  marsh  grass.  The  top  10  inches  of  soil  is  sandy 
with  some  streaks  of  clay,  below  which  is  a  heavy  muck  and  a  high  water  table. 

The  1970  and  1974  inspections  at  Lake  Charles,  La.,  and  the  final  inspection 
of  stakes  installed  at  the  Canal  Zone  during  January  1956  were  made  by 
representatives  of  the  Wood  Products  Insect  Laboratory,  Gulfport,  Miss., 
and  the  Forest  Products  Laboratory.  The  final  inspections  of  the  stakes  at 
Jacksonville  and  Bogalusa  were  made  in  1960  and  1962,  respectively,  by  repre¬ 
sentatives  of  the  Chapman  Chemical  Company  and  the  Forest  Products  Laboratory. 
The  Madison  and  Saucier  installations  were  inspected  by  representatives  from 
the  Forest  Products  Laboratory. 

In  these  inspections,  the  stakes  were  removed  individually,  scraped  off  to 
facilitate  inspection,  examined,  and  then  returned  to  their  original  place 
unless  their  condition  indicated  removal.  Following  the  examination,  the 
stakes  were  given  a  numerical  and  a  letter  rating  according  to  decay  and 
termite  attack,  as  follows: 


_ Decay _ 

1 ,  no  decay 

2,  slightly  soft  or  suspicious 

3,  partial  or  limited  decay 

4,  severe  decay  ,  . 

5,  removed  because  of  decay- 


Termite  attack 


A,  no  attack 

B,  nibbles  or  trails 

C,  limited  attack  (penetration) 

D,  heavy  attack  ,  . 

E,  removed  because  of  termite  attack-' 


5/  Fisher,  R.  A.,  and  Yates,  F.  Statistical  Tables  for  Agricultural  and 
Medical  Research.  London.  99  p.  1938. 

6/  50  pet  or  more  of  cross  section  destroyed. 


-4- 


v.v, 


HI 


'.Si 


m 

& 


V*k\* 


In  tables  2  through  58,  stakes  listed  as  "Good"  had  an  inspection  rating 
of  one  of  the  following:  1A,  IB,  2A,  or  2B.  Stakes  listed  as  "Serviceable 
but  showing  some  decay"  had  one  of  the  following  inspection  ratings:  3A,  3B, 
4A,  or  4B.  Those  listed  as  "Serviceable  but  showing  some  termite  attack" 
were  so  classified  on  the  basis  of  a  field  rating  of:  1C,  2C,  ID,  or  2D. 
Stakes  listed  as  "Serviceable  but  showing  some  decay  and  termite  attack"  were 
given  one  of  the  following  ratings:  3C,  3D,  4C,  or  4D.  Under  the  foregoing 
system  of  classification,  stakes  showing  limited  and  heavy  decay,  termite 
attack,  or  both  are  grouped  together.  Undue  emphasis  is  often  placed  upon 
this  classification,  in  which  the  stakes  show  some  deterioration  but  are  not 
necessarily  in  serious  condition.  In  making  comparisons  between  preserva¬ 
tives,  therefore, only  the  stakes  actually  destroyed  should  be  considered. 

For  stakes  classified  as  "Destroyed  by  decay  fungi  and  termites,"  both 
forms  of  deterioration  must  be  rated  at  least  with  bad  decay  or  heavy  attack 
("4"  or  "D")  in  the  inspection.  In  other  words,  a  stake  rated  in  the  in¬ 
spection  as  3E  would  be  considered  as  destroyed  by  termites  rather  than  by 
decay  and  termites,  while  one  rated  as  5C  would  be  considered  as  destroyed  by 
decay  fungi.  The  system  used  in  the  tables  for  classifying  the  destroyed 
stakes  therefore  emphasizes  the  major  factor  or  factors  responsible  for 
damage,  but  it  ignores  those  that  may  have  been  noted  but  that  have  not 
seriously  contributed  to  the  destruction.  In  estimating  service  life  prior  to 
100  percent  removal  of  stakes  it  has  been  noted  that  the  average  life  is  ap¬ 
proximately  at  the  time  when  60  percent  of  the  stakes  in  a  group  have  been 
removed . 

The  foregoing  system  of  classification  is  considered  well  suited  to  the 
requirements  of  tests  rated  on  the  basis  of  visual  examination.  Such  methods 
of  examination  do  not  appear  to  warrant  the  use  of  elaborate  or  precise 
methods  of  rating  or  classification. 

Tables  2  through  66  show  the  condition  of  the  test  stakes  at  the  most 
recent  inspection.  Table  67  is  a  summary  of  results  obtained  in  Mississippi 
on  2-  by  4-inch  pine  stakes  treated  with  wood  preservatives  that  are  in 
general  use. 

SUMMARY  OF  RESULTS 


The  results  of  the  tests  thus  far  can  be  summarized  as  follows: 


Southern  Pine  and  Plywood  Stakes 

Untreated  stakes . — The  untreated  2-  by  4-inch  southern  pine  sapwood 
stakes  have  had  an  average  life  of  approximately  1  year  in  the  Canal  Zone, 
Panama,  1.8  to  3.6  years  at  Saucier,  Miss.,  Bogalusa,  La.,  and  Jacksonville, 
Fla.,  and  4  to  6  years  at  Madison,  Wis.  At  Lake  Charles,  La.,  90  percent  of 
the  untreated  control  stakes  were  destroyed  by  Formosan  termites  giving  an 
average  service  life  of  2.3  years.  Untreated  3/4-inch  pine  sapwood  stakes  in 
Mississippi  have  had  an  average  life  of  1.4  to  2.1  years. 


The  untreated  Douglas-fir  plywood  stakes  installed  at  Saucier,  Miss.,  have 
had  an  average  life  of  about  1  to  4  years.  Those  glued  with  phenolic  and 
urea-resin  glues  have  lasted  somewhat  longer  than  those  glued  with  casein 
glue,  which  have  had  an  average  life  of  1  year.  The  stakes  cut  from  Douglas- 
fir  lumber  and  of  thickness  similar  to  that  of  the  plywood  have  had  an  average 
life  of  slightly  more  than  2  years.  Untreated  plywood  stakes  of  yellow  birch, 
sweetgum,  and  tangile  have  had  an  average  life  of  less  than  2  years. 

Untreated  plywood  stakes  of  Engelmann  spruce  heartwood  have  had  an  average 
life  of  2.6  years  and  untreated  Douglas-fir  heartwood  plywood  stakes  gave  an 
average  life  of  3.2  years.  Southern  pine  plywood  stakes  that  contained  about 
equal  amounts  of  heartwood  and  sapwood  have  had  an  average  life  of  2.8  years. 

Pressure-treated  stakes. — In  the  newer  installations,  and  in  those  with 
the  more  effective  preservatives,  only  a  limited  number  of  stakes  have  thus 
far  been  removed,  and  the  average  life  of  stakes  pressure  treated  with  vari¬ 
ous  preservatives  cannot  yet  be  determined.  Estimates  on  average  life  were 
made  for  preservatives  with  significant  failures  at  the  time  of  the  termina¬ 
tion  of  several  installations  (see  tables  2,  3,  4,  5,  8,  12,  18,  38,  and  47). 
In  the  Canal  Zone,  stakes  treated  with  several  retentions  of  chromated  zinc 
arsenate  were  destroyed  during  the  15-1/3  years  of  exposure.  Stakes  with 
0.22  pound  per  cubic  foot  (pcf)  (oxide  basis)  of  the  preservative  had  an 
average  life  of  9.2  years,  while  those  with  approximately  0.69  pcf  (oxide 
basis)  had  an  average  life  of  15.3  years.  Stakes  treated  with  chromated  zinc 
arsenate  to  retentions  of  0.22  to  0.70  pcf  (oxide  basis)  had  78  to  100  percent 
failures  in  Wisconsin  after  41-1/2  years,  while  in  Mississippi  failures  have 
been  noted  only  with  the  lower  retentions  (table  4;  see  similar  comparison  in 
table  20).  This  may  be  attributed  to  the  presence  of  arsenic-tolerant  fungi 
at  the  Wisconsin  test  area. 

Stakes  treated  with  retentions  of  from  0.30  to  0.63  pcf  (oxide  basis)  of 
chromated  zinc  chloride  lasted,  on  an  average,  about  5  to  7  years  in  Panama, 
14  to  20  years  in  Mississippi,  9  to  12  years  in  Louisiana,  14  to  17  years  in 
Florida,  and  17  to  18  years  in  Wisconsin.  In  Panama,  stakes  treated  with 
fluor  chrome  arsenate  phenol  with  average  retentions  of  0.12  to  0.19  pcf 
(oxide  basis)  had  an  average  life  of  about  3  to  6  years.  With  stakes 
treated  to  0.37  pcf  (oxide  basis)  the  average  life  in  Panama  was  14  years. 
In  Mississippi,  stakes  treated  with  0.12,  0.19,  and  0.37  pcf  (oxide  basis) 
of  fluor  chrome  arsenate  phenol  had  an  average  life  of  about  10,  18,  and 
24  years,  respectively.  Stakes  in  Wisconsin  treated  with  similar  retentions 
of  that  preservative  had  an  average  life  of  14  to  16  years  (table  2). 

Of  the  waterborne  preservatives  in  test  (31  to  36  yrs  in  Mississippi),  the 
formulations  containing  either  copper  and  arsenic  (ammoniacal  copper  arsenate, 
table  14)  or  copper,  chromium,  and  arsenic  (chromated  copper  arsenate, 
tables  15  and  20)  are  better  performers  with  no  failures  with  retentions  of 
0.29  pcf  (oxide  basis)  or  higher.  Again  the  overall  performance  of  the 
arsenic  containing  preservatives  (table  20)  is  better  in  Mississippi  than  in 
Wisconsin. 


Stakes  treated  with  ammoniacal  copper  borate  to  retentions  of  0.16  and 
0.22  pcf  (oxide  basis)  had  44  and  20  percent  failure,  respectively,  in 
Mississippi  after  7  years  of  service.  The  ammoniacal  copper  arsenate-treated 
stakes,  on  the  other  hand,  show  4  percent  failure  at  the  0.16  pcf  retention 
level  for  the  same  exposure  period  (table  52) . 

Results  thus  far  on  installations  of  pentachlorophenol  with  similar  re¬ 
tentions  (approximately  0.2  pcf)  and  with  different  hydrocarbon  solvents 
(tables  17,  42,  and  45)  show  better  performance  with  solutions  containing  the 
heavy  solvents  such  as  heavy  gas  oil,  lube  oil  extract  (table  17),  No.  4 
aromatic  oil  (table  22) ,  and  AWPA  P9  heavy  petroleum  solvent  (tables  42 
and  45)  than  with  volatile  liquid  petroleum  gas  (LPG)  or  light  oils  such  as 
Stoddard  solvent  (mineral  spirits)  (tables  17  and  42).  Preservatives  such  as 
rosin  amine-D-pentachlorophenate  (tables  22  and  23) ,  tributyltin  oxide 
(tables  36  and  41),  and  copper-8-quinolinolate  (tables  38  and  43)  also  show 
better  performance  with  the  heavy  petroleum  solvent  than  with  the  light 
Stoddard  solvent  (mineral  spirits).  The  above-mentioned  heavy  petroleum 
solvents  have  the  following  properties: 
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Pentachlorophenol  retentions  of  0.38  pcf  and  less  are  showing  deteriora¬ 
tion  on  the  3/4-inch  stakes  after  6  years  of  service  in  Mississippi.  The 
stakes  treated  to  retentions  of  0.34,  0.38,  and  0.50  pcf  of  a  water-soluble 
form  of  copper-8-quinolinolate  gave  service  lives  of  3.3,  3.8,  and  4.6  years, 
respectively.  The  stakes  treated  to  retentions  of  0.94  to  1.84  pcf  of 
copper-8-quinolinolate  are  showing  20  to  60  percent  failure  (table  54). 

Coal-tar  creosotes  installed  in  Mississippi  during  1940  and  1941 
(tables  4,  5,  and  6)  have  shorn  better  performance  than  those  installed  in 
1948  (tables  18  and  19).  In  the  latter  installation,  10  coal-tar  creosotes 
with  a  retention  of  approximately  8  pcf  showed  only  a  few  serviceable  stakes 
after  20  years  and  the  average  life  was  determined  or  estimated  at  14  to 
21  years.  Creosotes  installed  earlier  showed  60  to  70  percent  failures  in 
40-1/2  to  41-1/2  years  for  similar  retention. 
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Stakes  pressure  treated  with  the  fire- retarding  formulation  containing 
ammonium  phosphate  and  ammonium  sulfate  lasted,  on  an  average,  only  2  to 
3  years  in  Mississippi.  With  these  ammonium  salts  plus  borax  and  boric  acid, 
the  stakes  installed  in  1943  lasted  on  the  average  about  4  years.  The  fire- 
retarding  formulation  with  borax  and  boric  acid  alone  has  provided  protection 
against  decay  and  termites  for  an  average  of  about  6  years  (table  13) .  The 
addition  of  zinc  chloride  and  chromium  compounds  to  combinations  of  boron 
and  ammonium  salts  in  fire  retardants  improves  protection  against  decay  fungi 
and  termites  (table  25).  An  exterior-type  fire  retardant  containing  urea, 
dicyandiamide ,  formaldehyde,  and  phosphoric  acid  in  2-  by  4-  by  18-inch 
stakes  is  showing  10  and  90  percent  failure  for  retentions  of  6.0  and  9.5  pcf, 
respectively.  All  failures  have  been  caused  by  termites  (table  53). 

Douglas-fir  plywood  stakes  treated  with  6  and  12  pcf  of  coal-tar  creosote 
have  performed  somewhat  better  in  Mississippi  than  those  treated  with  26  pcf 
of  1.1  or  2.25  percent  pentachlorophenol  in  light  solvent  (table  8). 

The  results  of  stake  tests  in  Mississippi  show  copper  naphthenate  is 
providing  greater  protection  than  zinc  naphthenate  with  similar  retentions 
(table  7). 

Stakes  pressure  treated  with  various  concentrations  of  phenyl  mercury  oleate 
in  naphtha  have  lasted  from  5  to  9  years  in  Mississippi.  This  chemical  alone 
did  not  perform  as  well  as  did  a  proprietary  product  containing  a  water 
repellent  (table  17). 

Rosin  amine-D-pentachlorophenate  in  Stoddard  solvent  is  performing  less 
satisfactorily  than  is  pentachlorophenol  with  that  solvent  and  similar  reten¬ 
tions.  Naval  stores  products  such  as  rosin  oil,  oleo  resin,  and  drop  liquor 
concentrate  with  petroleum  solvents  appear  to  have  limited  value  as  preserv¬ 
atives  but  are  improved  by  the  addition  of  pentachlorophenol.  Urea  (table  10) 
has  also  shown  limited  protection.  Stakes  pressure  treated  with  5.8  pcf  had 
an  average  life  of  9.1  years  in  Mississippi.  Other  products  showing  limited 
preservative  value  in  the  retentions  used  are  acrylonitrile  (cyanoethylation) , 
ammonium  hydroxide  (thiamine  destruction),  amyl  phenyl  acetate,  capric  acid, 
copper-8-quinolinolate  (in  Stoddard  solvent),  diamyl  phenol,  DDT,  dodecyl 
amine,  nickel  stearate,  and  tributyltin  oxide  (in  Stoddard  solvent). 

An  indication  of  the  influence  of  size  of  test  stakes  can  be  noted  in 
table  6.  With  a  coal-tar  creosote  retention  of  approximately  8  pcf,  1/2-inch- 
square  stakes  have  been  destroyed  in  21-1/2  years  with  an  average  life  of 
17  years,  1-inch-square  stakes  have  been  destroyed  in  39-1/2  years  with 
an  average  life  of  23.5  years,  1-1/2-inch-square  stakes  have  been  destroyed  in 
33-1/2  years  with  an  average  life  of  26.6  years,  and  2-  by  4-inch  stakes  show 
60  percent  failure  after  39-1/2  years. 

It  is  interesting  to  note  that  aspen  particleboard  treated  with  chromated 
copper  arsenate  is  shot  ing  less  degradation  than  those  stakes  treated  with 
pentachlorophe.  .1  in  .xght  solvents.  Stakes  treated  to  0.22,  0.40,  and 
0.82  pcf  reten  penta  showed  failures  of  100,  60,  and  20  percent, 
respectively,  wk-^e  only  the  low  retention  (0.26  pcf)  of  chromated  copper 


arsenate  showed  10  percent  failure  (table  49).  Untreated  stakes  of  aspen 
particleboard  show  an  average  life  of  2.0  years. 

Nonpressure- treated  stakes. — Southern  pine  stakes  and  Douglas-fir  plywood 
stakes  treated  by  superficial  applications,  such  as  brushing  and  brief  dipping 
in  coal-tar  creosote  and  solutions  of  pentachlorophenol,  copper  naphthenate, 
zinc  naphthenate,  and  phenyl  mercury  oleate,  have,  in  general,  lasted  1  to 
4  years  longer  than  the  untreated  control  stakes.  However,  stakes  dipped  for 
15  minutes  in  coal-tar  creosote  had  a  life  of  about  8  years  in  Mississippi. 

For  the  plywood  stakes  in  which  the  veneer  was  treated  by  dipping  or  long 
soaking  in  the  preservatives  before  gluing,  the  results  have  generally  been 
more  favorable  than  for  plywood  similarly  treated  after  gluing.  Stakes  soaked 
18  hours  in  solutions  of  pentachlorophenol  or  mixtures  of  chlorinated  phenols 
have  lasted  5  to  10  years  in  the  Canal  Zone.  In  the  United  States,  the  stakes 
soaked  18  hours  in  these  solutions  lasted  8  to  16  years.  Douglas-fir  plywood 
stakes  treated  by  brushing,  dipping,  and  18-hour  soaking  in  chloro-2- 
phenylphenol  solution,  however,  have  lasted  only  a  few  months  longer  than  the 
untreated  plywood  control  stakes.  Douglas-fir  plywood  stakes  treated  by 
soaking  18  hours  in  pentachlorophenol  solution  had  a  life  of  5  years,  while 
those  similarly  treated  with  coal-tar  creosote  have  an  estimated  average  of 
24  years. 

Pine  stakes  treated  by  soaking  in  urea  solution  have  lasted  about  1  to 
1-1/2  years  longer  than  the  control  stakes  in  Mississippi,  while  those 
similarly  treated  with  urea-formaldehyde  solution  have  lasted  about  3  to 
4  years  longer  than  the  controls. 

Pine  stakes  with  higher  retentions  of  copper  chromate  and  with  copper 
arsenate  applied  by  double-diffusion  have  continued  to  perform  well  after 
40  years  in  Mississippi.  Failures  thus  far,  however,  are  attributed  to  poor 
penetration  of  +he  preservative  (table  9). 


Modified-Wood  Stakes 

Plywood  stakes  impregnated  with  phenolic  resin  (impreg)  and  impregnated 
and  compressed  (compreg)  have  been  considerably  more  resistant  to  decay  and 
termite  attack  than  untreated  plywood  of  the  same  species.  Plywood  stakes 
with  a  low  resin  content  had  an  average  life  of  approximately  7  years  and 
those  with  a  high  resin  content  lasted  12  years.  In  Douglas-fir  plywood 
stakes  with  phenolic-resin-impregnated  faces  and  untreated  cores,  an  average 
life  of  about  3.5  years  has  been  obtained,  and  somewhat  better  results  have 
been  noted  when  the  edges  of  the  plywood  have  been  protected  with  a  phenolic- 
resin  coating.  Southern  pine  2-  by  4-inch  stakes  impregnated  with  a  low  resin 
content  had  an  average  life  of  12  years  while  those  with  a  higher  content  of 
phenolic  resin  have  lasted  somewhat  longer. 

Laminated  paper  plastic  made  with  phenolic  resin  has  shown  limited 
resistance  to  decay  and  termite  attack,  with  the  life  of  the  stakes  averaging 
about  6  to  8  years.  Heat- stabilized  birch  and  maple  plywood  (staypak) 
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NOTE 


This  publication  reports  research  involving  pesticides.  It  does  not 
contain  recommendations  for  their  use,  nor  does  it  imply  that  the  uses  dis¬ 
cussed  have  been  registered.  All  uses  of  pesticides  must  be  registered  by 
appropriate  State  and/or  Federal  agencies  before  they  can  be  recommended. 


CAUTION:  Pesticides  can  be  injurious  to  humans,  domestic  animals,  desirable 
plants,  and  fish  or  other  wildlife — if  they  are  not  handled  or  applied 
properly.  Use  all  pesticides  selectively  and  carefully.  Follow  recommended 
practices  for  the  disposal  of  surplus  pesticides  and  pesticide  containers. 

Crankcase  oils  may  contain  chlorinated  naphthalenes,  which  have  been  reported 
to  contribute  to  "X-disease"  (hyperkeratosis)  in  cattle.  These  oils  are 
therefore  not  recommended  for  preservative  treatment  of  wood  with  which  cattle 
may  come  in  contact. 
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Table  1.— lodes  to  Material*  tested 


Materials 


Existing  specification 
or  MM  reference 


Table  No. 


Chesicals 

Acid  copper  chromate 

Acrylonitrile 

Aldrin 

Ammoniacal  copper  arsenate 
Aaaoniacal  copper  borate 
Ammoniacal  copper  sine  arsenate 
Ammonium  hydroside 
Ammonium  sulfate-phosphate 
Amyl  phenyl  acetate 

Basic  sine  chloride 
Basilit  UA 
Boliden  salt  S-2S 
Boras-boric  acid 

Capric  acid 
Chloro-2-phenylphenol 
ChrosMted  copper  arsenate 

ChrosMted  copper  arsenate 

Chromated  copper  arsenate 

Chroaated  copper  fluoride  (CIV) 
ChrosMted  sine  arsenate 

ChrosMted  sine  chloride 

Chroma  ted  sine  chloride,  copperised 

ChroMstcd  sine  chloride  (FN) 

Copper  arsenate 
Copper  chromate 
Copper-chrosM  boron  (CB) 
Copper-chrosM-phosphorus 
Copper  forsMte 
Copper  naphthenate 

Copper-8-quinolinolate 

Creosote,  coal-tar 


Creoaote,  coal-tar  (English) 

Creosote,  coal-tar  (loo  tenperature) 
Creosote,  coal-tar  (Tesas  lignite) 
Creosote-coal  tar  solution 
Creosote -petrol cum  solution 
Creosote  toluene 

Diasqrl  phenol 

Dichloro-diphenyl-trichloroethane  (DOT) 

Dieldrin 
Dodecyl  anine 
Drop-liquor  concentrate 

Fire  retardants 
Fire  retardants 
Fluor  chrome  arsenate  phenol 

Fluor  chrome  arsenate  phenol 

Fuel  oils 


Fed.  Spec.  TT-W-546;  AWPA  FS 


IS,  16,  46,  47 
36 
41 


41 

Fed.  Spec.  TT-W-549;  AWPA  PS  16,  47,  51,  52,55 

..  52 


Navy  Spec.  S1C3S 


Navy  Spec.  51C3S 


AWPA  PS,  Type  C 

Formerly  in  Fed.  Spec.  TT-W-538; 
AWPA  P5 

Fed.  Spec.  TT-W-551;  AWPA  P5 
Formerly  in  Fed.  Spec .  TT-V-562 ; 
AWPA  PS 

AWPA  P10,  Type  B 
AWPA  Proc.  1941;  pp.  23-31 
AWPA  Proc.  1941;  pp.  23-31 
U.S.  Potent  No.  3,007,844 


AWPA  P8 
AWPA  P8 

Fed.  Spec.  TT-C-645;  AWPA  PI 


Fed.  Spec.  TT-C-650;  AWPA  P2 
Fed.  Spec.  TT-W-568 


AWPA  P10 

Fed.  Spec.  TT-W-S35,  Type  A; 
AWPA  PS 

Fed.  Spec.  TT-W-S3S,  Type  B; 
AWPA  PS 


62 
36 

13 

14 

26 

30 

24 

13 

14 

3,  8 


Fed. 

Spec. 

TT-W-550 

Type 

i; 

13. 

47 

AWPA  PS; 

AWPA  P5, 

Type 

A 

47 

Fed. 

Spec. 

TT-W-550 

Type 

ii; 

20, 

AWPA  PS, 

Type  B 

49 

Fed. 

Spec. 

TT-W-550 

Type 

in; 

48, 

59 
4.  24 


2,  16,  25,  35,  47 

31 

25 

9 

9 

46 

48 

34 

7,  12,  16,  17,  29 
38,  43,  54,  61 
4,  5,  6,  8,  16,  17, 
18,  19,  20,  31, 
35,  47,  63,  66 
18,  19 
28 

32 

18,  47 
IS,  47 
6 

14 

14 

41 

14 

27 

53 

25 

2,  33,  37,  47,  49 
47 

5,  17,  27 
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Table  1.  ••Index  to  aaterials  tested— continued 


Materials 


Cheaicala— continued 

Heptadecyltrinethyltetra-bydropyrinidine 

(HTP) 

KP  (copper  oxide  and  chlorophenol) 
Lignite-tar  extracts 

Mercuric  chloride 
Minalith 

Nickel-chroaiua-arsenic  salt 

Nickel-sterate 

Oleo  resin 

Paraffin 

Pentachlorophenol 


Petroleua  oils  (various  types) 

Phenyl  nercury  oleate 
Pyresote 

Rosin  aaine  0  copper  acetate  coaplex 
Rosin  aaine  D  pentachloropbenate 
Rosin  oil 

Sodiua  pentachloropbenate 
Sodiua  tetrachlorophenate 
Tetrachl orophenol 
Toluene 

Tributyltin  oxide 
Urea 

Zinc-arsenate-chroaiua  salts 
Zinc  chloride 
Zinc  naphthene te 


Existing  specification 
or  AWPA  reference 


AHPA  P10,  Type  C 


Fed.  Spec.  TT-W-570;  AWPA  PS 


AWPA  P10,  Type  D 


Modified  woods. 


■rticleboard. 


Acetylated  wood 
Butylene  oxide 
Cyaooetbylated  wood 
Eabedded  fiberboard 
Epichlorohydrin 
Heat-stabilised  wood  (staypak) 
Laainated  paper  plastic  (papreg) 

Inpreg  and  coapreg 
Mold-infected  wood 
Particleboard 
Plywood 

Propylene  oxide 

Wood  with  thiaaine  destroyed 


and  paper  plastic 


U.S.  Patent  Ho.  3,985,921 


U.S.  Patent  Ro.  3,985,921 


Table  No. 


8. 

12, 

16. 

12, 

22 

23, 

27, 

29, 

31. 

32 

33, 

41. 

42, 

43, 

45 

67, 

49, 

34, 

58, 

60 

61, 

63. 

64, 

65 

17,  18,  21,  23,  45 
12 


27 

22,  23 
27 

2.  5 
2 

85 

8 

36,  41,  61 

10 

20 

2,  4,  20,  26 
7,  8 


14 

50,  56 
36 
40 
50 
11 
11 

3 

31 

49 

3,  8,  16,  33,  51 

50 
36 
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wwI-Tih  A,  site  chktriAc,  Ml  itnwui  tlic  chloriOt,  >fur  IS  to  25  yun  of  ucvich.  SUkM  ylicd  it  tut  it 
|trn  OlinU  IiImI,  CsmI  Xmi,  liytutu  HSIj  hiiluu,  Lt.,  Otrfhcc  IfSIi  Jutunlh,  Tit. ,  JtMtry  1010; 
Uniwt  iMtilhitUl  Inut,  Otwcltr,  Hits. t  BwtlMot  l«Mt  m4  HsAUm,  Vis..  *o»i»tlr  1010  (Hot  2) 


CMiUioa  of  itikti  Ut«  U  wl 


fttiMUw  •<  Mill 


Scrvictibli  but 
•tewfcll  MM** 


DntrayH  by— 


PrMvmtlw 


"•**»  Dun  Tonito  *“•* 
Toralto  Ml  Ml 

stuck  urtiu  *“•*  ttuct 


AvcrffT 

lift 


dlwapteMU 


Mia  utrf 


Cabal 

0.24 

1.21 

0.20 

19 

U. 

.24 

.21 

.20 

19 

ru. 

.25 

.21 

.24 

9 

HtM. 

.14 

•  M 

.24 

19 

Via. 

.24 

.21 

.24 

19 

Caaal 

.45 

.5* 

.50 

19 

La. 

.45 

.51 

.40 

19 

ru. 

.40 

.55 

.50 

19 

Mm. 

.44 

.5* 

.40 

19 

fta. 

.44 

.51 

.40 

19 

Caaal 

.00 

.11 

.15 

19 

U. 

.09 

-M 

.15 

19 

ru. 

00 

•M 

.14 

19 

Mm. 

.09 

.04 

.14 

19 

Ola. 

4? 

.It 

.14 

19 

Cabal 

.92 

I.M 

.04 

19 

La. 

.93 

IM 

00 

19 

ru. 

92 

I.M 

.M 

19 

Maa. 

.93 

I.M 

.01 

19 

Ola. 

.00 

III 

.M 

19 

Caaal 

.04 

.21 

.25 

19 

U. 

.23 

-21 

IS 

If 

ru. 

.23 

.24 

25 

9 

Maa. 

23 

.21 

.24 

If 

Ota. 

.04 

.11 

-44 

If 

Caaal 

0.49 

0  54 

0.41 

If 

u. 

.40 

.51 

40 

If 

ru. 

.49 

H 

.41 

If 

Maa. 

.40 

M 

.44 

If 

Wa. 

.49 

.44 

50 

If 

Cabal 

.90 

II 

.10 

If 

u. 

.91 

41 

.11 

If 

ru 

40 

N 

.10 

9 

Maa. 

00 

M 

.15 

If 

Ma. 

.09 

•1 

.14 

9 

Caaal 

.10  (0.11) 

U  (0.14) 

M  (0.14) 

If 

U. 

.19  (  ID 

22  (  ••) 

M  (  II) 

If 

ru. 

.10  (  ID 

.21  (  -  111 

M  (  14) 

If 

Maa. 

.10  (  ID 

.21  (  11) 

M  (  II) 

If 

Ola. 

.13  (  00) 

.22  (  It) 

.20  (  .12) 

If 

Caaal 

.00  (  .ID 

.11  (  M) 

10  (  10) 

If 

U. 

.00  (  ID 

.12  (  M) 

.M  (  10) 

If 

ru. 

.29  (  .10) 

12  (  M) 

.»  (  10) 

If 

Maa. 

.29  (  10) 

.12  (  .20) 

.M  (  10) 

If 

oia. 

.29  (  .19) 

.10  (  10) 

.10  (  II) 

If 

Caaal 

.33  (  33) 

.M  (  .41) 

•  M  (  .11) 

If 

U. 

.50  (  33) 

44  (  .40) 

M  <  ID 

If 

ru. 

.59  (  > 

.45  (  .40) 

.41  (  .M) 

If 

Maa. 

.5’  i 

.45  <  .40) 

.41  (  .M> 

If 

oia. 

6  / 

64  (  .42) 

.45  (  40) 

If 

•  •  • 

.... 
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.  .  .  - 

.  .  .  . 
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__ 

.. 

__ 

190 

19 

.. 

— 

19 

— 

90 

19 

.. 

II 

— 

If 

9 

.. 

19 

20 

70 

19 

— 

— 

— 

199 
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29 

•0 

10 

.. 
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-- 
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10 

— 

-- 
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199 
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20 
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10 
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10 
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Cm41Um  af  mlM  Daurtai  IMI 
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RftMtiM  at 
Ittwratlw1 


ItnitMUa  kat 
afcaviag  MW 


DnlraH 


-  k  °°**  bn,  Tamil* 

Ay* rage  teat  ^ca)  T*™lt*  faa,I 

m  |  attack  tamita 


5  att  natactlamkaaal  ta 
(Ml  ail*  aai  aagfctka: 
MmM  41a 


I  act  fMUcUaMftaMl 
aailktaa  ail,  atgkika  a 


3  alaat*  41* 

II  kaar  aaakiag 


llfcaac  aaakiag* 


1  get  geatacfclaragfcaeel  a  2  pet  Caaal 

rfclara-2  *fc*t*l*fc*tal  la  La. 

MjllH  aa4  faal  ail:*  *!*' 

3  alaat*  41* 

II  kaar  aaakiag  Caaal 


i  **t  gmliMliragfcaail  a  1  get  Caaal 

eklaca*3*gfcMklgkaeal  la  la. 

aalaaat  at  M  get  aiaaral  Via. 

agirita  aa4  M  get  aaiatara  Hiaa. 

ragallaat: 

3-alaata  41g 


Hat  mate!  eaatrala 


Meat  agaa  actiM  at  4e»  rkaaleal  (a*  aa41aa  gaatacklaragkaaata  alaaa  ar  aiaa4  ailfc  atkar  ekaaieat*  aa4  a*  watgkt  at  aalatiaa  far  atkar 
traataaata .  Valaaa  tae  atafcaa  arigiaallg  taetellef. 

k  Ik  atafcaa  aara  ari|iaall*  iaatallak  ia  teat.  Tfcta  aMfcar  kaa  aiaca  fcaaa  ra4aca4  altkar  fcaeaaaa  af  fatlara  ta  lacata  tka  atakaa  at  tka  tiaa 
at  tka  taagactlaa  ar  fcaeaaaa  at  kata  kg  fir*. 

*  Viaal  taagactlaa  at  Caaal  Saaa,  .littery  IWk|  at  Jaekaaaallla,  kteeafcer  Itkki  aai  at  kagalaea,  Baeaakar  I  M2 

*  latlaata  kaiak  agaa  gernat aga  atakaa  raaaiaiag  attar  fiaal  iaagactiaa. 

*  Varakaaat  eat  ragactal  earlier  m  ka.  2  faal  ail  kat  kaa  aiaca  kaa*  faaat  ta  fcaaa  a  tiatillatiaa  raaga  laaar  tfcaa  tfcat  far  typical  Re.  2 
tail  alia. 

1  telaeat  ceatel*e4  I  gait  aaykaia  all  aat  t  garta  aaek  af  teal  ail  aat  aigktki  fcy  aelaaa. 

*  fgaelaaaa  caeca Iaa4  aaaa  kaartaa*4. 
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Table  11. — Condition  of  high-strength  1 sains ted  paper  plastic  (papreg)  stakes  (1/8  x  4  x  14  in.)  and 
heat-stabilized  plywood  (ataypak)  stakes  (4  z  18  in.)  of  aeveral  thicknesses  after  7 
to  8  years  of  service.  Stakes  placed  in  teat  on  the  Harrison  Experimental  Forest, 
Saucier,  Miss.  (Plot  11) 


Stake 

number 


Composition 


Condition  of  stakes 
December  1950 


Destroyed  by- 


Tezmite 

attack 


Decay 

fungi 

and 

termite 

attack 


Average 

life 


H 

& 

>1 

4 

Num¬ 

ber 

Pet  Him- 
ber 

Pet 

Nun- 

ber 

LAMINATED  PAPER  PLASTIC  (PAPREG)  — 

INSTALLED  DECEMBER  2, 

1942 

1  to  10 

37.0  pet  phenolic  resin*  ♦  2  pet  hardener, 

4.7  pet  volatile  matter 

10 

7 

70  — 

— 

3 

11  to  20 

31.6  pet  phenolic  resin*  +  2  pet  hardener, 

4.4  pet  volatile  matter 

10 

3 

30  1 

10 

6 

21  to  30 

41.0  pet  phenolic  resin*  ♦  2  pet  hardener, 

4.6  pet  volatile  matter 

10 

7 

70  — 

— 

3 

31  to  40 

37.0  pet  phenolic  resin*  >  2  pet  hardener, 

4.7  pet  volatile  matter  with  surface  a 
sheets  using  42.6  pet  phenolic  resin,* 

4.6  pet  volatile  matter1* 

10 

7 

70  — 

— 

3 

41  to  50 

37.0  pet  phenolic  resin*  ♦  0.5  pet  oleic 
acid,  4.7  pet  volatile  matter 

10 

4 

40  1 

10 

5 

HEAT-STABILIZED  PLYWOOD  (STATPAX)  — INSTALLED  JUNE  4, 

1943 

19-1  and 
19-2 

20  plies  1/ 16-in.  birch  bonded  with 

phenolic  resin  and  compressed  to  thick¬ 
ness  of  1/2  in.;  specific  gravity  1.37 

2 

1 

50 

1 

HEAT-STABILIZED  PLYWOOD  (STAYPAJO- 

-INSTALLED  DECEMBER  6 

,  1943 

S-l  to 

S-5 

32  plies  1/16-in.  birch  bonded  with 
phenolic  resin  and  compressed  to  thick¬ 
ness  of  1  in.  specific  gravity  1.33 

5 

2 

40  — 

3C 

21-1  to 
21-5 

10  plies  1/8-in.  maple  bonded  with 
phenolic  reain  and  compressed  to  thick¬ 
ness  of  5/8  in.;  specific  gravity  1.36 

5 

5 

Alcohol-aoluble. 

Single  surface  sheet  on  each  side,  coated  side  out 
Heavy  swelling  at  edges  due  to  moisture  absorption 


Takla  l«."tw<ilM  if  uttiw  piaa  kaputt*  iukM  (2  a  4  ia.  aaaiaal  a  It  la. ) ,  traata*  vita  variant  ckaalcala,  aa*  af  laalaata* 
acatylata*  pallet  kink  atpnaoO  a taka*  (t.4  a  2-1/2  a  12*2/4  la.),  aftar  27  yaara  af  eervica.  ttakaa  ylacat  la  taat 
aa  tka  Barrlaaa  lapariaeetal  Faraat,  teacler,  Bit*. .  Decaakar  1*44  (Flat  14) 


kvaraga 
rataattaa  af 


CaaOttlaa  af  atakaa  Dacaakar  Ittl 

Oaralcaakla  bat  Daetreya*  ky— 

akaalat  •«■•**  - 


*r  fry  aalt 


taat  taat 


*•*•*  Ban  Taialt.  f“*t 

»•«“*  ^  ,twt  “* 

attack  taialt*  ^  tamita 


kvaraga 

Ufa 


kaaaalacal  ceyyar  araaaata 

(Fat.  kyat.  TT-V-240) 
(parcaataga  la  aalatlaa) 

0.412  (t.20)b 

0.22  (.24) 

10 

.. 

10 

—  ¥ 

1.20  (1.24) 

.22  (.21) 

10 

so 

00 

—  14 

2.27  (2.4t) 

l.N  (.07) 

10 

too 

•* 

•• 

2.21  (2.10) 

1.20  (1.22) 

It 

100 

— 

•• 

kayl  pkaayl  acatata 

(parcaataga  ia  BtaMer* 
aalaaat) 

0.27 

.10 

It 

— 

— 

•• 

.02 

.22 

10 

-• 

— 

-- 

i.as 

.20 

10 

— 

— 

— 

Capric  adO  (percentage  ia 

ItiMarf  aalaaat) 

0.27 

.10 

10 

-- 

— 

•• 

•  »2 

.22 

10 

-• 

— 

— 

1.14 

.20 

10 

*• 

•• 

•• 

Maayl  pkaaal  (parcaataga 

ia  ttakkard  aalaaat) 

0.27 

.10 

10 

•• 

•- 

••  • 

.00 

.22 

10 

•• 

••  • 

1.7* 

.51 

10 

•• 

mm 

mm 

BBT  (Mcklara-klpkaayl* 

t  rlchlaraatkaaa ) 
(parcaataga  ia  BtaNark 
aalaaat) 

1.22 

.22 

10 

•* 

••  * 

2.7 

.74 

10 

m 

BaOacyl  aalaa  (parcaataga 

la  BtakOar*  aalaaat) 

0.27 

.10 

10 

•• 

“■* 

mm  - 

.02 

.22 

10 

•• 

•* 

mm  m 

1.12 

.20 

10 

•• 

FOB  BTkBBI 

k— caotiaaa* 

Mcfcal  ataarata  (parcaataga 

la  caal-tar  aayktka) 

10 

0.22 

.10 

*• 

“• 

mm  • 

.02 

.27 

10 

mm 

1.82 

.22 

It 

** 

mm 

m 

Uat recta*  caatrala 

- 

10 

— 

— 

m- 

TBUOM  IlkCB  (LNUBAflB)' 

kcatylata* 

- 

10 

— 

— 

mm 

Oatraata*  caatrala 

— 

10 

— 

•• 

mm 

*  Ml  atakaa  aacayt  laalaata*  yallaa  klrck  Kara  praaaara  traata*. 

*  faalactl  eeypar  araaaata  aalatlaa  aat  rataatlaa  fl|««»  It  yaraatkaaaa  arc  aalkaa  (CN  aat  kaj«,). 

*  Fraaara*  fiaa  4**ly,  parallal-laaiaata*,  acatylata*  l/14-la.  vaaaar  alaa4  viU  bat-praaa  ykaaaltc  raata.  k*ar*«a  aeatyl 
,2  yctlmf  «aa  malty  aalftt  af  aaat.  Bbtcaatat  caatcala  prayer**  fraa  aa traata*  van 

tOR;  Tka  atakaa  ratlaltg  la  taat  aftar  tka  1*22  laayecttaa  vara  react  la  tka  aaat  (aaaral  area. 


Tati*  17.-- CaaOUUa  at  naUw  plat  lUtn  (t  a  *  mia.1  a  It  u.),  inaM  auk  miw  tMnlm  ail*.  HUcUwtmH  **la(i*a.  eayptr 
H|tUmU  mImiw,  cwt-tar  email*,  aa*  aiataeaa  *(  It***  laiawtlw*.  *ft*r  ■**■<  M-l/1  *****  *(  aarvlc*.  it**** 
pi*«a4  la  taat  *a  It*  karriaaa  lapariaaatal  Fra*.  I,  Save  Ur.  Maa.,  aa*  at  ka**laaa,  la.,  Cyril  1*4*  (Hat  20) 
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00 
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100 

MH-MU*  kMw) 

U. 
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20 

00 

10 

too 
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__ 
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.. 
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20 
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100 
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Mm. 

4.1 

10 

•• 

.. 

.. 

10 

10 

00 
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U. 

4.0 
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10 
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4.1 
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Mm. 
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00 
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100 
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— 
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tfe 
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20.3 

_ 

SO 
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sa 

10 

100 

0.0 
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•• 

sa 
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too 

0.4 
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— 

— 
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— 

40 

Ife 

100 

14.1 

- 

- 

— 

Ife 

20 

10 

Ife 

too 

2.0 

Tahle  29— CeaOitiea,  slur  Mot  21-1/2  |Hn  •(  Nrvtc*,  af  Mttthan  pirn  iuIn  (lit  la.  Mat  Ml  a  II  ta.)  tmtN  vita  prwrtiuw 
olta  aai  caailtlMti  If  eapar  claaaiag  aaf  ateaaiag  to  raaaee  reaiOaal  aelvoats.  tuln  flmi  to  toot  oa  tit  Barriaea 

taper lata tal  Perett,  faacier,  Kite..  April  IfM*  (Plot  31) 


mra|t  proMroatioe 
ratoatloa 


Proa# root  loo 


hafforo  aaO 

Caatfi- 

No* 

after  . 

tioalag 

hor 

troataoat 

troataaot 

tool 

N.U- 

catoro- 

BoU-  phtMl 
tioa  or 


Caaiitioa  off  atafeM  Pinrtir  INI 

Sanriceahla  lot  Bootroyl  If* 

ahavlag  Mat--  - 

-  ■  ■  —  Decaf 

•sr  'rs' 

11  attach  local  ta  ,,B|1  *tUrt  to  mitt 
attach  attach 


-  “  - 

-  -  Per 

Paatachleraphom l , 

Rom  . 

10 

4.2 

0.103 

2.3  pet  la  light 

ftoaaiag" 

10 

4.2 

.103 

aroaotie  aolooat 

Ptatachlertphtaal , 

2.3  pet  la  light 

Vapor 
cl too lag 

10 

4.1 

.102 

aroaotie  aolooat  . 

Poataeh lor tphtao 1 , 

ftoaaiag 

10 

4.4 

.200 

4.3  pet  ia  light 
aroaotie  aolooat c 

Poatachlogpphtaal , 

3  pet  ia  light 

V.por 

cl.MiM 

10 

4.3 

.223 

araaatlc  aolooat 

Paatachlorophaaol , 

Rom  . 

10 

4.0 

.230 

3  pet  ia  light 

ftoaaiag* 

10 

4.0 

.240 

aroaotie  aolooat 

Paatachlorophaaol . 

3  pet  la  light 

V.p.r 

Cl.MtiM 

to 

0.0 

.300 

araaatlc  aolooat 

Poatachlorophtaa 1 , 

ftoaaiag 

10 

4.4 

.400 

9.1  pet  la  light 
araaatlc  aolooat 

Paatachlorophaaol , 

10  pet  ia  light 

Vapor 

claaaiag 

10 

0.0 

.ON 

aroaotie  aolooat 

rmtackUrafkM.1 . 

Rom 

10 

0.2 

.310 

1  1 

ftoaaiag* 

to 

0.0 

.330 

ffaal  oil 

claaalu 

10 

7.2 

.140 

C.pf.r  MfttbtMt., 

•mm 

10 

4.0 

.023 

0.5  pet  rappar  ia  llpkt 

ftoaaiag 

10 

4.5 

.022 

aroaotie  aolooat 

Vapor 

claaaiag 

10 

4.0 

.023 

Copper  aaphthOMte, 

ftoaaiag^ 

10 

4.4 

.020 

O.W  pet  capper  la  light 
araaatlc  aolooat 
Copper  mphthtaata. 


Vapor  10 

rleaaiag 
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•- 

10 

10 

IN 

- 

20 

10 

-- 

70 

• 

N 

•• 

M 

-- 

-* 

70 

7 

70 

IN 

10 

IN 

mm 

10 

20 
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IN 

0.7  pet  copper  la  light 
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10  IN 


Mb  31.— Caa <lti—  •(  Mutton  plan  autos  (3  i  *  U.  anfil  a  10  to.)  u  aatofactad  aa d  TrichMina  ■ 
ato,  treated  ottt  CNl-ur  craaaau,  |atnftlaia|toal  solar too,  ato  capportoad  chruatai  a 
•fur  atone  27  yaan  a *  mMn.  lutoa  placa4  to  taat  aa  tto  brrtaaa  MiHaaul  Forest, 
taaclar.  Bias. ,  Dacaator  1934  (Fiat  41) 


aald-tofectad 
(toe  ekbrlla 


Fraaareatiwa 
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Csadltiaa  af  atatoa 

Serviceable  tot 
atowlag  ana  — 
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Destroyed  by** 


T.niu  *ST  ""**  ^  'HT 
.  atUefc 


attack  UralU 
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ESS  * 
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Coal-ur  craaaau  (Isa 

4.4 

14 

.. 
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10 

— 

90 

10 
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14 

so 
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— 
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.. 
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-• 

•- 

•• 

20 
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•• 

— 

90 
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—  20  90 
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10 
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Jaaaery  l«M*  (flat  U) 


— 

Caafitiaa  af  atakaa  herder  INI 

terrlceakle  kat  Haatrayaf  by 

apcciM 

Praaarratlra 

Ararapa 

toe 

fetal 

torac* 

rtiMtiM 

to 

Ult 

OmO 

nucl 

Ikijt 

Ml 

unit! 

•tuck 

Nay 

(M|i 

TmiU 

•tuck 

fingl 

Ml 

unit! 

•tuck 

life 

Paatatklanykaai  1* 

■at  aaf  calf* 

PLTVQC 

10.  0 

•  van  vi 

9 

. ta  ■ 

BOH  IMAfM  NFNB  CUIM 

21 

70 

feu 

9 

fti 

100 

u 

14.0 

Peetachlereyheae 1* 

Calf  aaafcaf 

u 

19 

— 

— 

— 

90 

— 

70 

10 

100 

0.2 

flair  dmi 
■nmiu  pfcml 

‘m  * 

Hat  aaf  calf' 

•  M  (A.  St) 

)4  10 

90 

SO 

10 

100 

12.9 

Paatacklaraykaaa  1 

lit  fU 

15.1 

19 

•• 

— 

•• 

50 

— 

70 

10 

IN 

7.4 

Flaar  chraaa 
araaaata  yhaaal 
type  A 

Hat  aaf  calf' 

N  (.S») 

10 

40 

40 

10 

100 

t.S 

fragile 

Paata  tklarapkaail 

lit  Ml  c«14 

9.4 

10 

— 

— 

— 

40 

— 

40 

to 

100 

4.0 

Flaar  rkraaa 
araaaata  yhaaal 
tyya  A 

Hat  aaf  calf1 

•s»  c.sn 

10 

•  • 

a. 

.. 

100 

.. 

•• 

10 

100 

10.4 

Paatacklaraykaaa  1* 

fiMiin 

9.4 

PIVHOOO  TMATtt  Arm  OLUIiO 

to  . 

20 

00 

10 

100 

14.7 

Paatacklaraykaaa  1* 

Calf  aaakaf 

.9 

10 

— 

— 

-- 

20 

10 

70 

10 

100 

2.2 

Ntwllinytmr 

C#14  Mitol 

1.4 

10 

-- 

•• 

-- 

•• 

20 

00 

10 

100 

7.1 

flwr  chnat 
irMMU  pfclMl 

fnaiar* 

.41  (.SC) 

9 

22 

22 

54 

9 

too 

10.4 

iHWtfHI 

fwuclUnpItii  1 

frHMn 

14.4 

10 

— 

-- 

-• 

70 

•• 

20 

10 

too 

4.2 

flwr  rlnai 
inwti  pfeml 

type  A 

ftMwn 

•SS  <.S4> 

10 

sc* 

10 

40 

10 

IN 

f.k 

Taaaile 

Paatacklaraykaaa  lb 

frtmr* 

10.4 

10 

— 

.. 

«• 

70 

•• 

20 

10 

IN 

IS.S 

Flaar  chraaa 
araaaata  yhaaal 
tyya  A 

Praaaaac 

■ff  (.Sf) 

10 

.. 

•  •  •• 

.. 

90 

1# 

10 

IN 

IS.P 

karalaa-flr 

omcAtva 

10 

uwiam. 

*. 

IN 

10 

100 

S.k 

freetpar 

- 

- 

-- 

10 

- 

— 

-- 

10 

10 

•0 

10 

100 

1.4 

faaglle 

— 

-- 

— 

10 

— 

.. 

-- 

40 

— 

40 

10 

100 

1.9 

*  la  ceeyeratiea  with  thr  In  rear  af  thiya,  Drprrtant  af  tke  Mary. 

*  Flee  part  art  aelatiaa  eaafaraiag  ta  aiHHIIU  (HIM)  ayeciflcatiea  17  Ararat  |*S4. 

c  Creel  a  lea  af  teatiaf  la  a  raaaer  fryer  aaf  Mere  lea  la  aakeatef  yrararratira  aelatiaa  aatll  faalraf  rrteattea  rrr  aktalaaf . 

*  Mr  tea tire  ealrar  la  parertaerer  are  fcaaaf  aa  praaarratlra  aalfaa. 

*  Oaa  ataka  ky  aaf t - rat  fragaa. 

MOW:  The  atakaa  rare  af  S'ply  raaaer.  Mall  Ik  la. ,  aaf  rat  (raa  year  la  24  a  4k  la.  Far  I  tea  10  tka  atakaa  rare  cat  fraa  tka  paaala 

aaf  tkaa  treater.  Far  ether  treater  Itaaa  tka  atakaa  rare  rat  after  tneiarat  aaf  tka  after  aapaaaf  la  reel  af  ware  kraafc  raataf  vltk  the 

praaarratlra. 


Condition  of  stoke*  December  1981 


>  «*> 


Table  35 . --Condi tioa  ot  soul  be  ra  pine  slakes  (2x4  in.  and  3/4  *  3/4  in.  noaiaal  x  IS  in.),  treated  with  KP*  preservative, 
after  about  23*1/2  to  24  years  of  service.  Stakes  placed  in  test  at  Hadison,  Vis.,  Hay  1958,  and  on  the 
Harrison  Experiarntal  Forest,  Saucier,  Hiss.,  December  1957  (Plot  4S) 


Condition  of  stakes  December  19S1 
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Total  Average 
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1.20  (0. 73)c 

9b 

-- 

- 

- 

11 

11 

67 

11 

8 

89 

— 

Coal* tar  creosote 
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4  BY 

18  INDIES 

** 

40 

— 

60 

10 

100 

2.1 

KP*  preservative 

Hiss. 

.OT 

,0b 

.. 

.. 

20 

50 

_ 

30 

8 

80 

Vis. 

.09 

sb 

-- 

12 

— 

88 

•  • 

7 

M 

Hiss. 

.19 

10 

— 

— 

— 

70 

30 

— 

— 

3 

30 

.. 

Wis. 

.18 

10 

— 

50 

— 

— 

50 

— 

— 

5 

50 

-- 

Hiss. 

.27 

10 

50 

— 

10 

20 

20 

__ 

2 

20 

mm 

Wis. 

.26 

9 

11 

67 

-- 

22 

— 

.. 

2 

22 

.. 

Hiss. 

.37 

,0b 

M 

— 

-- 

20 

.. 

.. 

2 

20 

Wis. 

.35 

»b 

33 

67 

— 

— 

— 

— 

— 

-- 

Ch roasted  atoc 
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50 
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50 
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Wis. 

1.21  (.7*) 
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— 

Cool-tor  creosote 
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20 
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10 
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_  _ 
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10.2 
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M 
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— 
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Uo treated  coatrols 

Hiss. 
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20 
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2.5 
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*“ 

*“ 

•* 

*“ 

100 

** 

** 
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*  Capper  oxide  and  chloropbenols. 

k  Speciaens  found  brokeo  and  eliainated  froa  test. 

c  Retention  values  in  parentheses  are  based  on  preservative  oxides. 
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Condition  of  southern  pine  stakes  (2*4  in.  nominal  and  3/4  x  3/4  in.  x  18  in.),  treated  with  fluor 
chrome  arsenate  phenol  type  A  (AVPA-P5  and  .edification) ,  after  about  22  years  of  »*^ice. 

Stakes  placed  in  test  on  the  Harrison  Experimental  Forest,  Saucier,  Miss.,  December  1959  (Plot  55) 


Retention  values  in  parentheses  are  based  on  preservative  oxides 
Stakes  damaged  mechanically  and  eliminated  from  test. 

Sodium  pentachlorophenate  substituted  for  dinitrophenol . 


TabU  41 . ••Coodltloa  of  aoutfeon  plot  itakat  (2  ■  4  la.  aoalaal  a  It  li.)»  twaud  aattfc  tribaatyltia  oaita  oat 
peats chlarapbeoal  solutiees  with  heavy  ud  light  petroleua  aolvaata  and  with  aad  without  the 
addition  of  Dieldrie  and  Aldrla,  after  about  22  year*  of  eervice.  Stahea  placed  la  teat  ea 
the  lerrlaoa  taper  iaeatal  Foreat ,  Saucier,  Niaa.,  Oecaaber  1*00  (Plat  M) 


Preaervative 


Average 

reteatloa 


M  labor 
la 

teat  Good 


Trlhatyltia  aside,  O.S  pet; 

aad  Dieldrie,  0.3  pet 
Trihutyltia  aside,  O.S  pet; 

ead  Die Idris,  0.3  pet 
Trihutyltia  aside,  0.3  pet; 
ead  Aldrla,  0.3  pet 

Trihutyltia  aside 
0.3  pet 
O.S  pet 

Trihutyltia  aside,  0.3  pet; 
Dieldrie,  0.3  pet;  aad  water 
repel lest,  S.7  pet 
Trihutyltia  aside,  0.3  pet; 
Aldrla,  0.3  pet;  aad  water 
repellent,  S.7  pet 

Dieldrie,  O.S  pet 


Paatarhlarsphaael,  S  pet;  pise 
ail,  3  pet;  aad  water 
rapallaat,  S.7  pet 
Paata chlarapheael ,  3  pet;  pla a 
ail,  3  pet;  Dialdria, 

0.3  pet;  aad  water 
rapallaat,  S.7  pet 

thter  rapallaat,  S.7  pet 


Peatachleraphaaal,  3  pet;  piae 
all,  3  pet;  Dialdria, 

0.3  pet;  stabiliser  was, 

2  pet;  aad  water  rapallaat, 
S.7  pet 


Trihutyltia  aside,  0.3  pet; 
aad  Dialdria,  0.3  pet 

Trlhatyltia  aside,  O.S  pet; 
aad  Dialdria,  0.3  pet 

Trlhatyltia  aside 
0.3  pet 
O.S  pet 

Peataehleraphaael ,  3  pet 

Paata chlerephaaal ,  3  pet;  aad 
stabiliser  was,  2  pet 

Pat raises  ealveat  ceatrela 
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^  It  k**  few.  «*>*  «  UMUK  talatlaa  ta  HfCiM  •MNlM  (NtalM  ck.^  .Uf  «*.  IUto>  lrWw4 

..  .  .r*—  “•  •*  t  ■Malta  ««n«  •*  «m«  nrim  Mint  ut«  at  al^atat  (taa  ua  I-  ■  *-  ■  11-la.  atakaa  aai  mum  ta  u. 

a  hImim,  Koala, ‘tT^luIaa.'ftr iaTtZIi*!LtIIuuia<*t4”"1*‘-  '**  l— ,“*M'  ,u*"  ""  •*  tr~“4  “ 

"  ■••W*  *»  •»*>  WtMUilat  at  1-la,  aacttaa*  cat  akjacaat  ta  tit  tact  atakaa. 

*  ttakaa  lajara*  aaakaalcaHy  aaa  alMaatat  fna  tact. 


t  '  V  l«  .  MV"4'V*  ■  .. 


?  m  y.  VJ  T  ■!  *3- «H..  il  i..'1. 


’»'■  i « .  ■  j ' 


Tabic  45 . --Condition  of  southcra  pine  stakes  (2  a  4  ia.  aoainal  a  18  la.  aad  3/4  a  3/4  a  16  ia.)  treated  with 
peatachlorophenol  ia  liquefied  petroleua  |u  aad  la  heavy  petroleua  solvent,  after  about 
18  years  of  service.  Stakes  placed  ia  teat  oa  the  Harrison  Eaperiaeatal  Forest, 

Saucier,  Hiss.,  Deceaber  1963  (Plot  61) 


-  Pcf 


Pet 


STAKES  2  8T  4  INCHES 


Peatachlorophenol 


ia  liquefied 


petroleia  8** 


0.34* 

.65* 


.39 


,a.c 


10 

10 

10 

10 


60 

100 

100 

100 


10 


Peatachlorophenol , 
S  pet  ia  heavy 
petroleua  oil 


10.6 


.53“ 


10 


50 


10 


40 


STAKES  3/4  BT  3/4  INCH 


Nua-  Pet 
ber 


30 


40 


Heavy  petroleua  oil 

8.0 

— 

10 

-- 

— 

— 

40 

20 

— 

40 

6  60 

Untreated  coatrols 

— 

— 

10 

— 

— 

-- 

.. 

20 

SO 

10  100 

Yr 


2.5 


PvatackloropJtcool 

— 

.34* 

10 

— 

— 

-- 

.. 

70 

•  • 

30 

10 

100 

8.6 

ia  liquefied  . 

— 

*°! 

•! 

— 

— 

— 

— 

75 

— 

25 

8 

100 

7.2 

petroleua  gas0 

— 

» 

•; 

— 

— 

— 

25 

50 

— 

25 

6 

75 

— 

Pea tachloroph  seal , 

5  pet  ia  heavy 

.  70* 

A 

9* 

22 

45 

33 

7 

78 

petroleua  oil 

10.8 

.54* 

8* 

12 

— 

— 

63 

12 

— 

12 

2 

24 

-- 

Heavy  petroleua  oil 

8.3 

— 

8* 

— 

— 

— 

— 

75 

25 

— 

8 

100 

6.6 

Untreated  coatrols 

— 

— 

10 

— 

— 

— 

— 

50 

10 

40 

10 

too 

1.4 

SEW 


•  vl 


i.Vj 


i  ."V 


'.'.V 


Mb  AT.-CaaSUiaa  of  mtbr.  »iae  atatea  <S  «  *  «  >•  U-),  f e.tedwith 

•fur  tbM  IS  year*  «f  aoruiea.  State*  Slacad  la  tut  ta  tevamter  ,**7*tV*** 

iafaated  by  hmui  teimitaa,  aad  oa  tte  liriliH  taperimeatal  Foreat,  Saucier,  «••■  <riot 


Ceaditioa  at  atatea  Dacaabar  19*2* 
Serviceable  but  Daatroyad  by- 


Praaarvativa 


«MM  Uca- 
•tamdard  tiaa 


Average 

rataatiaa 


Sarvlcaabla  but  Daatroyad  by— 

abaufas  ••••**  - - 

- - -  Decay 

Decay  Termite 

Decay  **f  fun«i  attack  ,, 

attack  tarmlta  termite 

attack  attack 


Averas* 

life 


Creoaete,  coal-tar 


Creaaete- coal -tar 
aolatiaa  (JO-Jb) 


Crea— te-petuleum  fM> 

•oiutioa  (SS*40) 


'F*y*y*y*y 


TtbU  47.—  Condition  of  mthtn  pioc  stokes  (2x4  in.  msImI  x  IS  La.),  treated  with  !1  standard  wood  preservatives, 
after  about  IS  years  of  service.  Stakes  placed  in  test  in  Hovenber  1967  at  Lake  Charles,  La.,  in  an  area 
infested  by  Formosan  termites,  and  on  the  Harrison  Experimental  Forest,  Saucier,  Hiss.  (Plot  67) — continued 


Preservative 


AWPA  Loco- 
standard  tion 


Average 

retention 


Condition  of  stakes  December  1962* 

Serviceable  but  Destroyed  by — 

showing  some—  - 

-  Decay 

T  DeC!y  Decay  Termite  fu"»4 

Decay  ***  .  *n  fungi  attack  *° 

attack  termite  *  termite 


Total 

removed 


Average 

life 


Final  inspection  at  Lake  Charles,  La.,  December  1979. 

b 

Retention  values  in  parentheses  are  based  on  preservative  oxides. 
c  Estimate  based  on  percentage  of  stakes  remaining  after  final  inspection. 
d  Stake  damaged  by  falling  tree  eliminated  from  test. 


-  -  Pcf  -  - 

-  - 

-  -  - 

-  -  -  - 

-  Pet  - 

-  -  -  - 

-  -  -  - 

-  -  -  - 

Nua- 

Pet 

Yr 

her 

Ckmatld  copper 

P5*68 

u. 

.25 

(0.23) 

10 

10 

30 

.. 

50 

.. 

10 

1 

10 

,*  *.• 

.44 

(.60) 

10 

70 

20 

— 

10 

-- 

— 

-- 

-- 

— 

— 

.65 

(59) 

10 

90 

10 

— 

— 

~ 

-- 

— 

— 

-- 

— 

Hiss. 

.25 

(.23) 

10 

70 

10 

_ 

__ 

20 

„ 

2 

20 

*  * 

.42 

(.38) 

10 

100 

— 

-- 

— 

-- 

-- 

— 

-- 

-- 

wmmst 

Chroaatetf  line 

.61 

(.55) 

10 

100 

P5-6S 

La. 

.76 

(.66) 

10 

— 

-- 

— 

-  - 

-- 

80 

20 

10 

100 

6.0 

chloride 

1.02 

(.62) 

10 

— 

-- 

— 

— 

10 

60 

30 

10 

100 

7.2 

1.50 

(.92) 

9 

— 

•• 

— 

— 

10 

60 

20 

9 

100 

9.4 

Hiss. 

.76 

(.66) 

10 

.. 

.. 

40 

10 

__ 

so 

6 

60 

.  ■*  .N 

1.02 

(.62) 

10 

— 

-- 

— 

60 

30 

-- 

10 

4 

40 

— 

1.57 

(.96) 

10 

10 

— 

10 

40 

30 

— 

10 

4 

40 

— 

m 

Fluor  ckroae 

PS-68 

U. 

.35 

(.22) 

10 

10 

_ 

50 

20 

20 

4 

40 

13. 6C 

arsenate 

.50 

(.31) 

10 

•« 

— 

— 

60 

— 

10 

30 

4 

40 

13. 8C 

phenol  type  A 

l.u 

(.69) 

10 

— 

20 

— 

70 

10 

-- 

-- 

1 

10 

>  •  ■  ™ 

Hiss. 

.35 

(.22) 

10 

.. 

.. 

.. 

60 

30 

•• 

10 

4 

40 

__ 

.51 

(.31) 

10 

— 

20 

— 

50 

30 

— 

-- 

3 

30 

.. 

Fluor  threat 

P5-68 

Le. 

1.16 

.35 

(72) 

(0.21) 

10 

10 

60 

10 

20 

30 

60 

10 

30 

4 

40 

13. 6C 

V  > 
/.-V 

arsenate 

.50 

(.30) 

10 

-- 

— 

90 

-- 

-- 

10 

1 

10 

phenol  type  8 

1.12 

(.68) 

10 

20 

— 

10 

60 

10 

— 

1 

10 

— 

Hiss. 

.35 

(.21) 

10 

10 

.. 

— 

60 

20 

10 

.. 

3 

30 

.51 

(30) 

10 

10 

10 

— 

70 

10 

— 

-- 

1 

10 

-- 

■ 

1.19 

(.72) 

10 

70 

30 

— 

— 

-- 

— 

— 

— 

;-v* 

La. 

.. 

.. 

10 

— 

.. 

10 

90 

_  _ 

10 

100 

2.3 

Hiss. 

— 

— 

10 

— 

— 

-- 

-- 

30 

20 

50 

10 

100 

2.0 

y;-. 
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Table  51 . --Condition  of  southern  pine,  Douglas-fir,  and  Eng* la*  on  spruce  heartwood  stakes,  treated  with  aaaoniacal 
copper  arsenate  and  chroaated  copper  arsenate,  after  about  7  years  of  service.  Stakes  placed  in 
test  at  Madison,  Via.,  May  1976,  and  on  the  Harrison  Experiaental  Forest,  Saucier,  Mias., 

Deceaber  1975  (Plot  72) 


-  _v 


Condition  of  stakes  Deceaber  1982 


Preservative 


Loca¬ 

tion 


Average 

retention 


Nua- 

ber 

in 

test 


Serviceable  but 
showing  soae — 


Destroyed  by- 


Good 


Decay 


Temite 

attack 


Decay 

and 

teraite 

attack 


Decay 

fungi 


Teraite 

attack 


Decay 

fungi 

and 

teraite 

attack 


Total 

reamved 


Average 

life 


Pcf 


Pet 


Hua- 

ber 


Pet 


Tr 


m 


SOUTHERN 

PINE 

■•b  2. 

BT  4- INCH  NOMINAL  BY  18- 

INCH  UNINCISED 

Chroaated  copper 

Miss. 

0.23 

10 

100 

•  a 

.. 

•  a 

_ 

•  • 

— 

arsenate  type  III 

Via. 

.14 

10 

too 

-- 

— 

— 

— 

— 

— 

— 

Hiss. 

.28 

10 

100 

— 

•  a 

•  • 

— 

— 

•  a 

— 

Wis. 

.19 

10 

100 

— 

— 

•  a 

— 

— 

— 

aa 

Miss. 

.47 

10 

100 

•  • 

— 

aa 

— 

— 

.. 

a. 

His. 

.30 

10 

100 

— 

— 

-- 

•  a 

— 

— 

•  a. 

None 

Hiss. 

— 

10 

-- 

— 

40 

20 

— 

40 

6 

60 

aa 

His. 

— 

10 

80 

20 

-- 

— 

— 

— 

— 

-- 

— 

SOUTHERN 

PINE 

•.»  2 - 

BY  4-INCH  NOMINAL  BY  IB- 

INCH  INCISED 

Chroaated  copper 

Hiss. 

.27 

10 

100 

.. 

a. 

.. 

•  a 

aa 

arsenate  type  III 

His. 

.19 

10 

100 

— 

— 

— 

•  a 

— 

Hiss. 

.47 

10 

100 

-- 

— 

— 

— 

— 

His. 

.30 

10 

100 

-- 

-- 

— 

— 

a- 

Mias. 

.61 

10 

100 

.. 

— 

— 

— 

a. 

His. 

.37 

10 

100 

— 

— 

— 

~ 

— 

SOUTHERN  PINE* 

3/4-  BY  3-1/2- 

BY  18- INCH  PLYWOOD 

Chroaated  copper 

Hiss. 

.39 

10 

too 

•  a 

.. 

a. 

trinatt  type  X IIC 

His. 

.38 

10 

100 

-- 

— 

— 

•  a 

a. 

Hiss. 

.80 

10d 

100 

-- 

— 

— 

•  a 

•  a 

His. 

.78 

9d 

100 

-- 

-- 

— 

— 

a  a 

Hiss. 

1.21 

10d 

100 

-- 

— 

a. 

His. 

1.17 

9“ 

100 

— 

— 

a. 

a. 

aa 

None 

Hiss. 

— 

10d 

— 

— 

— 

10 

10 

80 

10 

too 

2.8 

His. 

“* 

9" 

“* 

11 

— 

89 

— 

8 

89 

— 

Chroaated  copper 

Hiss. 

.36? 

10 

90 

10 

•  _ 

.. 

arsenate  type  III* 

His. 

.36? 

10 

100 

— 

-- 

— 

a. 

•  as 

Hiss. 

.74* 

10 

100 

— 

— 

— 

— 

-a 

a. 

aa 

His. 

•74? 

10 

100 

-- 

— 

— 

— 

•  a 

aa 

Hiss. 

1.62? 

10 

100 

•  • 

— 

— 

-- 

•  a 

His. 

1.62* 

10 

100 

— 

— 

— 

-- 

— 

— 

Chroaated  copper 

Hiss. 

.36? 

10 

100 

•  a 

a  _ 

_  _ 

m  m 

.. 

arsenate  type  III* 

His. 

.36? 

10 

100 

-- 

— 

-a 

— 

a- 

a. 

.a 

Hiss. 

.74? 

10 

100 

-- 

-- 

— 

__ 

.. 

.a 

a  m 

His. 

.74? 

10 

100 

-• 

.. 

.. 

•  a 

a. 

.a 

Hias. 

1.62? 

10 

100 

— 

— 

.. 

.. 

•  a 

.. 

a  _ 

His. 

1.62* 

10 

100 

— 

— 

— 

.. 

a. 

•  a 

*a 

v*; 


,-V 


v  ' 

vv, 
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Tabic  SI.-- Condition  of  southern  pine,  Douglas-fir,  and  Engelmann  spruce  heartwood  stakes,  treated  with  ammoniacal 
copper  arsenate  and  chroaated  copper  arsenate,  after  about  7  years  of  service.  Stakes  placed  in 
teat  at  Madison,  Wis.,  May  1976,  and  on  the  Harriaon  Experimental  Forest,  Saucier,  Hiss., 

December  1975  (Plot  72)— continued 


Condition  of  stakes  December  19S2 


Preservative 


amoniacal  copper 
arsenate 


aawniacal  copper 


dMoniacal  copper 

_ c 


oniacal  copper 
„  e 


oniacal  copper 
- 


Mum- 

Average  ber 
retention  in 
test 


Serviceable  but 
showing  aoatt — 


Destroyed  by 


Decay 

Decay  T*™it*  *nd 
7  attack  termite 

attack 


Decay  Termite 
fungi  attack 


Decay 

fungi 

and 

termite 

attack 


Total 

removed 


Average 

life 


Pcf 

SOUTHERN 

PINE* 

•b  2 

Miss. 

0.1! 

10 

100 

Wis. 

.07 

10 

100 

Miss. 

.30 

10 

90 

Via. 

.16 

10 

100 

Hiss. 

.42 

10 

100 

Wis. 

.26 

10 

100 

Mum-  Pet 
ber 


BY  4-INCH  NOMINAL  BY  18-INCH  UNINCISED 


SOUTHERN  PINE 


:*,b  ». 


BY  4- INCH  NOMINAL  BY  18- INCH  INCISED 


Hiss. 

.14 

10 

100 

— 

— 

— 

•• 

— 

— 

— 

Wis. 

.07 

10 

100 

— 

— 

— 

— 

— 

— 

— 

Hiss. 

.30 

10 

too 

-- 

— 

— 

— 

— 

— 

— 

Wis. 

.15 

10 

100 

— 

— 

— 

— 

— 

— 

— 

Hiss. 

.65 

10 

100 

— 

— 

— 

— 

— 

— 

— 

Wis. 

.39 

10 

100 

— 

-- 

— 

— 

— 

— 

— 

SOUTHERN 

PINE* 

3/4-  BY  3- 

1/2- 

BY  18- INCH 

PLYWOOD 

Miss. 

.39 

10 

too 

.. 

.. 

•• 

.. 

.. 

Wis. 

.38 

10 

100 

— 

— 

— 

— 

— 

-- 

Hiss. 

.80 

10 

100 

— 

•• 

— 

-- 

— 

— 

Wis. 

.79 

10 

100 

— 

— 

— 

— 

— 

— 

Hisa. 

1.19 

»0. 

100 

— 

— 

— 

— 

— 

— 

Wis. 

1.15 

9d 

100 

— 

— 

— 

— 

— 

— 

Miss. 

.38? 

10 

100 

.. 

•• 

.. 

— 

•• 

.. 

Wis. 

.38; 

10 

100 

-- 

— 

— 

« 

— 

— 

— 

Miss. 

.77; 

10 

100 

— 

— 

— 

— 

— 

— 

— 

Wis. 

.77; 

10 

100 

— 

— 

— 

— 

— 

— 

— 

Hiss. 

1.081 

10 

100 

— 

— 

— 

— 

— 

— 

— 

Wis. 

1.08* 

10 

100 

— 

— 

— 

— 

— 

— 

— 

Hiss. 

.38? 

10 

100 

— 

— 

— 

.. 

__ 

•«, 

Wis. 

.38; 

10 

100 

— 

-- 

— 

— 

-- 

— 

— 

Miss. 

.77t 

10 

100 

— 

— 

— 

— 

— 

— 

— 

Wis. 

.77? 

10 

100 

— 

— 

— 

— 

— 

-- 

— 

Hiss. 

1.08? 

10 

100 

— 

-- 

— 

— 

— 

-- 

— 

Wis. 

1.08* 

10 

100 

— 

— 

— 

— 

— 

— 

— 
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Table  SI. — Condition  of  southern  pine,  Douglas-fir,  and  Engelaaan  spruce  heart  wood  stakes,  treated  with  aaaoniacal 
copper  arsenate  and  chroaated  copper  arsenate,  alter  about  7  years  of  service.  Stakes  placed  in 
test  at  Hadison,  Wis.,  Hay  1976,  and  on  the  Harrison  Bxperiaental  Forest,  Saucier,  Hiss., 

Deceaber  1975  (Plot  72)— continued 


Preservative 


Chroaated  copper 
arsenate  type  III 


Chroaated  copper 
arsenate  type  III 


Chrosuited  copper 


Chroaated  copper 


Chroaated  copper 
arsenate  type  III* 


Nua- 

Average  ber 
retention  in 
test 


Condition  of  stakes  Deceaber  1982 

Serviceable  but  Destroyed  by— 

showing  soae—  - 

-  Decay 

„  “r::"  *-“■  's‘ 

*“*»  attack  tac.it.  “*“*  tat.lt. 

attack  attack 


Average 

life 


DOUCLAS-FIR  2-  BY  A- INCH  NOMINAL  BY  IB- INCH  UNINCISED 


Hiss. 

0.66 

10 

100 

His. 

.55 

10 

100 

Hiss. 

1.24 

10 

100 

Wis. 

.82 

10 

100 

Hiss. 

1.62 

10 

100 

Wis. 

1.41 

10 

100 

Hiss. 

— 

10 

— 

Wis. 

— 

10 

60 

DOUCLAS-FIR 

2-  1 

Hiss. 

.66 

10 

100 

Wis. 

.56 

10 

100 

Hiss. 

1.28 

10 

100 

Wis. 

.96 

10 

100 

Hiss. 

1.88 

10 

100 

Wis. 

1.28 

10 

100 

DOUGLAS-FIR 

Hiss. 

.62 

10 

100 

Wis. 

.62 

10 

100 

Hiss. 

1.25 

10 

100 

Wis. 

1.22 

10 

100 

Hiss. 

1.88 

10 

100 

Wis. 

1.83 

10 

100 

Hiss. 

— 

,0d 

100 

Wis. 

— 

9d 

— 

Hiss. 

-6°* 

9d 

100 

Wis. 

•60f 

10 

100 

Hiss. 

1.22: 

9 

100 

Wis. 

I.22: 

10 

100 

Hiss. 

1.82? 

10 

100 

Wis. 

1.82* 

10 

100 

Hiss. 

.60* 

10 

100 

Wis. 

.60 

10 

100 

Hiss. 

1.22* 

10d 

100 

Wis. 

1.22? 

8* 

100 

Hiss. 

1.82* 

10 

100 

Wis. 

1.82* 

10 

too 

SO  10  100  3.7 
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Table  51  .--Condition  of  southern  pine,  Douglaa-fir,  and  |g|tlaaai  spruce  heartwood  stakes,  treated  with  aanoniacal 
copper  arsenate  and  chroaated  copper  arsenate,  after  about  7  years  of  service.  Stakes  placed  in 
test  at  Nadiaon,  His.,  May  1976,  and  on  the  Harrison  Experiaental  Forest,  Saucier,  Hiss., 

December  1975  (Plot  72)— continued 


Condition  of  stakes  Deceaber  19S0 


Preservative 


Average 

retention 


Serviceable  but 
showing  soae— 


Destroyed  by— 


aaoniacal  copper 
arsenate 


naeniacal  copper 
arsenate 


tiacal  copper 


naeniacal  copper 
arsenate* 


slacal  copper 


Tereite 

attsck 


Decay 

and 

temite 

attack 


Temite 

attack 


Decay 

fungi 

and 

temite 

attack 


Total 

reaoved 


Average 

life 


DOUCLAS-FIR  2-  BY  4- INCH  NOMINAL  BY  IB-INCH  UNINCISED 


Mias. 

0.70 

10 

too 

His. 

.61 

10 

100 

Hiss. 

1.42 

10 

100 

His. 

1.29 

10 

100 

Hiss. 

2.14 

l0d 

100 

His. 

1.95 

9“ 

too 

DOUCLAS-rlR  2-  BY  4-INCH  NOMINAL  BY  IB-INCH  INCISED 


Hiss. 

.70 

10 

100 

His. 

.62 

10 

100 

Hiss. 

1.41 

10 

100 

His. 

1.26 

10 

100 

Hiss. 

2.17 

10 

100 

His. 

2.00 

10 

100 

DOUCLAS-FIR  3/4-  BY  3-1/2-  BY  IB-INCH  PLYWOOD 


Kiss. 

.63 

10 

100 

His. 

.62 

10 

100 

Hiss. 

1.30 

10d 

100 

His. 

1.27 

9d 

100 

Nias. 

1.97 

10 

100 

Hia. 

1.93 

10 

100 

Hiss. 

.64? 

10 

100 

His. 

.64? 

9 

100 

Hiss. 

1.30? 

10d 

100 

His. 

1.30* 

94 

100 

Hiss. 

1.98, 

,0d 

100 

His. 

1.98* 

9d 

100 

Hiss. 

.64? 

10 

100 

His. 

.64* 

10 

100 

Hiss. 

1.30? 

10 

100 

His. 

1.30? 

10 

100 

Hiss. 

1 .98? 

10 

100 

His. 

1.98* 

10 

100 
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Condition  of  ntokea  Deceaber  19S2 


Preservative 


Loca¬ 

tion 


Average 

retention 


Nua- 

ber 

in 

teat 


Serviceable  but 
ahoving  aoae— 


Oeatroyed  by- 


Good 


Decay 


Teraite 

attack 


Decay 


teraite 

attack 


Decay 

fungi 


Teraite 

attack 


Decay 

fungi 

and 

teraite 

attack 


Total 

reaoved 


Average 

life 


% 


■A 


Table  51 .--Condition  of  southern  pine,  Douglas-f ir ,  and  Engelnaaa  sprues  heart wood  atakea,  treated  with  annan 
copper  arsenate  and  chroaated  copper  arsenate,  after  shout  7  pears  of  service.  Stakes  placed  in 
tMt  •*  Madison,  Wis.,  Map  1976,  and  on  the  Harrison  Eaperineatal  Forest,  Saucier,  Miss., 
Decanber  197S  (Plot  72)— continued 


Condition  of  stakes  Decoder  19S2 


Preservative 


Hun- 

Average  her 
retention  in 
test 


Serviceable  hut 
showing  sane— 


Dost  roped  bp— 


Ternite 

attack 


ternite 

attack 


Oecap  Ternite 
fungi  attack 


Decap 

fungi 

and 

ternite 

attack 


■ooiacal  copper 
arsenate 


ENOELHANN  SPSUCt  2-  ST  A-1HCH  HCHIMAL  ST  1S-IHCH  UNINCISED 


Hiss. 

0.26 

10 

100 

Wis. 

.20 

10 

100 

Hiss. 

.63 

10 

100 

Wis. 

.50 

10 

100 

Hiss. 

1.03 

10 

100 

Wis. 

.75 

10 

100 

EMCELHANM  SPRUCE  2-  ST  A-1HCH  KM  1 HAL  ST  1S-IHCH  INCISED 


nsoniacal  copper 
arsenate 


siacal  copper 


■ooiacal  copper 
arsenate* 


ooiacal  copper 


Hiss. 

.A2 

10 

too 

Wis. 

.30 

10 

100 

Mias. 

.97 

,0d 

100 

Wis. 

.SI 

9* 

100 

Hiss. 

1.A1 

10 

too 

Wis. 

1.61 

10 

100 

EMGEIMAMM  SPRUCE  3/A-  ST  3-1/2-  ST  1S-IHCM  PLTWOOO 


Hiss. 

.70 

10 

100 

Wis. 

.60 

10 

100 

Hiss. 

1.A2 

10 

100 

Wis. 

1.35 

10 

100 

Mias. 

2.1A 

10 

100 

Wis. 

2. OS 

10 

100 

Hiss. 

«! 

10 

90 

Wis. 

10 

100 

Hiss. 

1.29; 

,0d 

100 

Wis. 

1.29; 

9* 

100 

Hiss. 

2.02* 

10 

100 

Wis. 

2.02* 

10 

100 

Hiss. 

.()! 

10 

100 

Wis. 

Alt 

10 

R  A 

100 
R  AA 

Sons  southern  pine  contained  a  snail  anount  of  sapwood,  and  the  southern  pine  plpwood  was  nlaed  heart weed  and  a 
Resin  content  of  the  southern  pine  ranged  fron  0.S7  to  27. A  percent. 
c  Treated  as  3/A-  *  3-1/2-  a  IS-inch  stakes. 

*  10  stakes  origiaallp  installed,  cliniaations  wore  tor  causes  other  than  decap  or  insect  attack. 

*  Stakes  cut  fron  treated  2-  a  A- foot  panel. 

1  Retention-hp-weight  of  panels  fron  which  stakes  were  cut. 

s  Stakes  cut  fron  treated  2-  a  A- foot  panel,  all  cut  surfaces  given  a  liberal  brush  coat  of  a  A. 3  percent  selutio 
of  the  preservative  the  panels  were  treated  with. 
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Table  57.—  Condition  of  south* rm  plna  •  takes  (2  x  4  la.  aosilasl  x  18  la.  aad  3/4  x  3/4  x  18  la.)  treated  with  ebroaated 
copper  arsenate  type  C  us lot  conventional  full-call  (PC)  process  and  Mississippi  state  University 
(H80  process— empty  call),  after  2-1/2  pears  of  service.  Stakes  placed  la  test  ea  tbs  Harrison 
Bxperiaaatal  Forest,  Saucier,  Hiss.,  April  1980  (Plot  80) 


Preservative 

A veras* 

retaatlea 

Bum- 

bar 

la 

test 

Goo. 

Condition  ef  stakes  Oeceaber  1982 

Serviceable  but  Deatrepad  bp— 

sbowios  ssae—  - 

1  1  Decap 

1  Termite  I*  Permit.  f“*1 

attack*  terete  «-•*  terete 

attack  attack 

Total  i 

removed 

1  veras* 
life 

Pcf 

•  . 

•  •  •  • 

a  a  a  a 

.  -  .  . 

Him- 

Pet 

Tr 

bar 

2-  IT 

4-  ST  1S-INCH  STACKS 

Ch roasted  copper  arsenate  type  C 

Full  cell 

0.14 

10 

100 

«*• 

-a 

a. 

a  a 

a. 

-a 

a  a 

.28 

10 

100 

-- 

•  • 

-a 

a. 

-a 

a. 

a- 

.40 

10 

100 

-- 

-a 

— 

a. 

-a 

a. 

.. 

.62 

10 

100 

-- 

— 

a. 

— 

a. 

a. 

.79 

10 

100 

— 

— 

— 

— 

— 

— 

— 

3/4- 

•  IT 

3/4-  BT  18-1  Id  STAKES 

.14 

10 

too 

•  •  — 

mm 

mm 

.28 

10 

100 

— 

— 

-a 

a. 

— 

a. 

.40 

10 

100 

-- 

a. 

a. 

a. 

-a 

a  a 

.61 

10 

100 

— 

a. 

a« 

a. 

a. 

.82 

10 

100 

— 

— 

— 

— 

— 

— 

2-  IT 

4-  IT  18- INCH  STAKES 

Eapty  cell 

.15* 

10 

100 

..  mm  mm 

mm 

mm 

.26 

10 

100 

a. 

a. 

— 

a. 

.33 

10 

100 

-a 

a. 

a. 

a  a 

.39 

10 

100 

a. 

a. 

— 

.78 

10 

100 

-- 

— 

— 

— 

3/4-  IT 

3/4-  ST  18- INCH  STAKES 

.14" 

10 

100 

a  m  mm  mm 

.a 

a. 

a. 

.28 

10 

100 

mm  mm 

— 

-- 

— 

•  a 

.40 

10 

100 

mm  mm  mm 

— 

-- 

-- 

-- 

.61 

10 

100 

mm 

— 

-- 

— 

am 

.82 

10 

100 

— 

— 

— 

— 

— 

2- 

'  BT 

4-  BT  18- INCH  STAKES 

Untreated  centrols 

- 

10 

— 

10 

10 

- 

80 

9 

90 

— 

3/4- 

■  BT 

3/4-  IT  IS- INCH  STAKES 

— 

10 

10 

— 

40 

— 

so 

9 

90 

— 

J  He  retent ioas  are  based  ea  chealcal  aaalpsis  after  treatasnt. 
The  retentions  are  estimates  based  ea  the  full  csll  trestoeats. 
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Table  61 . —Condition  of  southern  pine  stakes  (2x4  in.  noaioal  x  18  in.),  treated  with  eight  water-based 
formulations  of  wood  preservatives  and  with  Cu-8-quinolinolale  and  pentacbloropnenol  in 
toluene,  after  1  year  of  service.  Stakes  placed  in  test  on  the  Harrison  Experimental  Forest. 
Saucier,  Hiss.,  December  1981  (Plot  84) 


Condition  of  stakes  December  1982 


Preservative 


Active 

ingre¬ 

Num¬ 

ber 

Serviceable 

but 

Average 

showing  some-- 

retention 

dient 

ln  #  Good 
test 

_  Termite 

D*c*»  attack 

Decay 

and 

termite 

attack 

Destroyed  by — 


Decay  Termite 
fungi  attack 


Decay 

fungi 

and 

termite 

attack 


Total  Average 

removed  life 


-  -  -  Pcf 

-  -  - 

... 

... 

.  .  .  . 

-  -  Pet  - 

-  .  -  - 

-  -  -  . 

... 

-  Num- 

Pet 

Yr 

ber 

Didecyl  dimethyl  ammonium 

0.19 

0.  10 

10 

100 

— 

-- 

-- 

-- 

-- 

-- 

— 

-- 

— 

chloride,  50.0  pet 

.41 

.21 

10 

100 

— 

— 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

.60 

.30 

10 

100 

-- 

-- 

-- 

-- 

-- 

— 

-- 

-- 

.78 

.39 

10 

100 

-- 

— 

-- 

-- 

““ 

-- 

-- 

-- 

-- 

Coco  dimethyl  benzyl  ammonium 

.65 

.06 

10 

100 

.. 

— 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

chlorides,  9.8  pet  ♦  3.8  pet 

.81 

.11 

10 

100 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

— 

-- 

copper  as  metal 

1.19 

.  16 

10 

100 

-- 

-- 

-- 

-- 

-- 

-- 

— 

-- 

— 

1.61 

.22 

10 

100 

-- 

— 

-- 

-- 

-- 

-- 

-- 

Didecyl  dimethyl  ammonium 

.40 

.11 

10 

100 

— 

— 

— 

— 

— 

- 

— 

-- 

-- 

chloride,  20.0  pet,  and 

.61 

.21 

10 

100 

-- 

— 

— 

-- 

-- 

-- 

-- 

-- 

-- 

6.3  pet  copper  as  the  metal 

1.21 

.32 

10 

100 

-- 

— 

-- 

— 

-- 

-- 

-- 

-- 

-- 

1.60 

.42 

10 

100 

-* 

-- 

-- 

-- 

-- 

.. 

-- 

Dimethyl  cocoamine  2-ethyl 

.30 

.08 

10 

70 

30 

-- 

— 

.. 

— 

— 

-- 

-- 

hexoate,  20.0  pet,  copper 

.61 

.  16 

10 

80 

20 

-- 

-- 

— 

-- 

-- 

-- 

-- 

2-ethyl  hexoate,  21.0  pet 

.90 

.26 

10 

80 

20 

— 

-- 

-- 

-- 

-- 

-- 

-- 

(3-8  pet  Metallic  copper) 

1.21 

.32 

10 

100 

-■ 

— 

-** 

— 

-- 

-- 

-• 

Copper  2-ethyl  hexoate,  35.0  pet 

.60 

; ; 

10 

90 

10 

— 

— 

-- 

-- 

-- 

— 

(6.3  pet  Metallic  copper) 

.80 

.33 

10 

90 

— 

-- 

10 

-- 

1 

10 

-- 

1.20 

10 

too 

-- 

-- 

-- 

-- 

-- 

-* 

1.61 

.66 

10 

100 

-- 

.. 

•• 

-- 

-- 

Pentachloropheaol ,  21.9  pet,  and 

.82 

.20 

10 

100 

— 

-- 

-- 

-- 

-- 

-- 

2.6  pet  other  chlorophenola 

1.66 

.60 

10 

100 

-- 

-- 

-- 

-- 

-- 

-- 

3.23 

.78 

10 

100 

-- 

-- 

-- 

-- 

-- 

-- 

6.12 

1.00 

10 

100 

— 

-- 

•• 

"■ 

•• 

— 

Pentachlorophenol ,  27.6  pet,  and 

.65 

.20 

10 

100 

.. 

— 

-- 

-- 

-- 

— 

3.1  pet  other  chlorophenola 

1.30 

.40 

10 

100 

— 

-- 

— 

— 

-- 

-- 

2.60 

.80 

10 

100 

— 

-- 

-- 

-- 

-- 

-- 

327 

1.00 

10 

100 

-- 

-- 

““ 

-- 

*- 

Tri-n-butyl  tin  oxide  9.5  pet, 

dimethyl  benzyl  ammonium 

.60 

.20 

10 

100 

-- 

— 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

chloride,  20  pet,  and  dimethyl 

.81 

.40 

10 

100 

-- 

— 

-- 

-- 

-- 

-- 

-- 

— 

-- 

ethyl  benzyl  ammonium 

1.21 

.60 

10 

100 

-- 

-- 

-- 

-- 

— 

-- 

— 

-- 

-- 

chloride,  20  pet 

1.63 

.81 

10 

100 

-- 

— 

*- 

-- 

-- 

-- 

-- 

-- 

-- 

Diluted  in  toluene 


Copper-8-quinol inolate , 

1.50 

.01 

10 

90 

— 

10 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

0.675  pet  (0.12  pet  metallic 

2.96 

.02 

10 

100 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

copper) 

8.75 

.06 

10 

100 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

17.50 

.12 

10 

100 

-- 

— 

-- 

-- 

-- 

-- 

-- 

-- 

Pentachlorophenol,  6.3  pet,  and 

2.86 

.2 

10 

100 

— 

— 

— 

-- 

-- 

-- 

-- 

-- 

-- 

other  chlorophenols,  0.7  pet, 

5.73 

.4 

10 

100 

-- 

— 

-- 

— 

-- 

-- 

-- 

-- 

-- 

in  No.  2  diesel  fuel 

11.66 

.8 

10 

100 

-- 

— 

-- 

— 

-- 

-- 

-- 

16.29 

1.00 

10 

100 

-- 

-- 

-- 

— 

-- 

-- 

-- 

-- 

.. 

Untreated  controls 

— 

-- 

20 

25 

20 

25 

30 

-- 

-- 

-- 

__ 

.. 

Data  presented  in  this  table  are  part  of  a  study  under  investigation  by  R.  C.  DeCroot. 
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-Coudition  of  southern  pine  stakes  (2x4  in.  noaiinal  x  18  in.),  treated  with  pentachlorophenol  emulsion 
and  pentachlorophenol  iu  P9  type  A  oil  diluted  with  aineial  spirits,  after  1/2  year  of  service. 

Stakes  placed  in  test  on  the  Uarrisou  Experimental  Forest,  Saucier,  Hiss.,  Hay  1982  (Plot  8?) 


Condition  of  stakes  December  1982 


Preservative 


Nut- 

Average  her 
retention  in 


Serviceable  but 
showing  rone-- 

Decay 

-  Termite  and 

attack  termite 
attack 


Deatroyed  by- 


Decay  Termite 
fungi  attack 


Decay 

fungi 

and 

termite 

attack 


Average 

life 


Emulsified  pentachlorophenol 


10  100 
10  100 
10  100 
10  100 


Pentachlorophenol  in  P9  oil 
and  mineral  spirits 


.  10  10  100 

.20  10  100 


Untreated  controls 


Data  presented  in  this  table  are  part  of  a  study  under  investigation  by  R.  C.  DeGroot. 


Table  6S ■  —Condition  of  aoutham  pine  stakes  (2x4  in.  nominal  x  18  in.),  treated  with  pentachlorophenol, 
tatrachlorophanol,  and  tatrachlorophenol  plus  copper  oxide  in  water  and  aaaaonia,  after 
1/2  year  of  service.  Stakes  placed  in  test  on  the  Harrison  Experimental  Forest, 

Saucier,  Hlaa.,  Hay  19S2  (Plot  88) 


Condition  of  stakes  December  1982 


Preservative 


Sum- 

Average  ber 

retention  in 


Serviceable  but 
showing  sosw— 

Decay 

-  Termite  and 

°®C,T  attack  termite 
attack 


Destroyed  by— 


Averege 

life 


Decay  Teraite 
fungi  attack 


termite 

attack 


Pcf 

.  .  - . 

-  -  Pet  - 

-  -  -  - 

Pentachlorophenol  in  water 

and  ainala 

0.13 

10 

90 

10 

— 

— 

.26 

10 

100 

•• 

— 

-- 

— 

— 

.40 

10 

100 

-- 

— 

— 

— 

— 

.62 

10 

100 

— 

— 

— 

— 

— 

1.03 

10 

100 

— 

— 

•• 

— 

— 

1.49 

10 

100 

— 

— 

— 

— 

— 

TtirtchloroplMMl  and  copper 

oxide  in  water  and  ammonia 

.12 

10 

100 

-- 

-- 

— 

— 

.25 

10 

100 

-- 

— 

— 

— 

— 

.41 

10 

100 

-- 

— 

— 

— 

— 

.62 

10 

100 

— 

-- 

— 

— 

— 

.98 

10 

100 

— 

— 

— 

— 

— 

Tatrachlorophenol  la  water 

and  aauoaia 

.25 

10 

100 

-- 

-• 

— 

-- 

-- 

.40 

10 

100 

-- 

-- 

-- 

-- 

-- 

.60 

10 

100 

— 

-- 

— 

— 

— 

1.02 

10 

100 

— 

— 

— 

— 

— 

1.52 

10 

100 

— 

— 

— 

— 

— 

Untreated  control a 

-- 

10 

60 

20 

10 

10 

-- 

— 

Condition  of  stakes  Decesber  1982 


Untreated  controls 


Table  67 . -- Summary  of  2-  by  4-inch-stake  test  results  obtained  in  Mississippi 
with  wood  preservatives  in  general  use 


Preservative 

Average 

retention 

Data  from 
table  No. 

Average 

life 

Remarks 

Pcf 

Yr 

Acid  copper  chromate  (Fed.  Spec. 

TT-W-546) 

0.26 

(0. 13)a 

15 

11.6 

-- 

.30 

(.14) 

46 

6.1 

-- 

.51 

(.25) 

47 

-- 

60  pet  failed  after  15  yr 

.52 

(.26) 

15 

-- 

20  pet  failed  after  36  yr 

.60 

(.29) 

46 

4.6 

.75 

(.37) 

15 

-- 

40  pet  failed  after  36  yr 

1.01 

(.50) 

47 

— 

40  pet  failed  after  15  yr 

1.54 

(.76) 

47 

20  pet  failed  lfter  15  yr 

Ammoniacal  copper  arsenate  (Fed. 

.25 

(.24) 

14 

-- 

50  pet  failed  after  37  yr 

Spec.  TT-W-549) 

.26 

(.25) 

47 

-- 

20  pet  failed  after  15  yr 

.53 

(.51) 

14 

-- 

No  failures  after  37  yr 

1.00 

(.97) 

14 

-- 

No  failures  after  37  yr 

1.29 

(1.25) 

14 

— 

No  failures  after  37  yr 

Chromated  copper  arsenate 

.26 

(.15) 

15 

— 

70  pet  failed  after  36  yr 

Type  1  (Fed.  Spec.  TT-W-550) 

.25 

(.23) 

47 

— 

20  pet  failed  after  15  yr 

.50 

(.25) 

15 

— 

No  failures  after  36  yr 

.78 

(.44) 

15 

-- 

No  failures  after  36  yr 

Type  11  (Fed.  Spec.  TT-W-550) 

(.26) 

20 

-- 

No  failures  after  32  yr 

(.37) 

20 

— 

No  failures  after  32  yr 

(.52) 

20 

— 

No  failures  after  32  yr 

(.79) 

20 

No  failures  after  32  yr 

(1.04) 

20 

*  “ 

No  failures  after  32  yr 

Chromated  zinc  arsenate  (former  Fed. 

.22 

(.11) 

24 

-- 

80  pet  failed  after  30  yr 

Spec.  TT-W-538) 

.33 

(.22) 

4 

33.0 

— 

.44 

(.29) 

4 

— 

78  pet  failed  after  41-1/2  yr 

.38 

(.20) 

24 

— 

No  failures  after  30  yr 

.77 

(.40) 

24 

— 

No  failures  after  30  yr 

1.01 

(.53) 

24 

No  failures  after  30  yr 

.58 

(.38) 

4 

-- 

20  pet  failed  after  41-1/2  yr 

.78 

(.52) 

to 

1.06 

(.70) 

4 

-- 

No  failures  after  41-1/2  yr 

Chromated  zinc  chloride  (Fed.  Spec. 

.49 

(.30) 

2 

14.2 

-- 

TT-W-551) 

.76 

(.47) 

2 

20.2 

— 

.76 

(.46) 

47 

— 

60  pet  failed  after  15  yr 

1.02 

(.63) 

2 

20. 1 

— 

1.02 

(.62) 

47 

— 

40  pet  failed  after  15  yr 

1.50 

(.92) 

25 

— 

80  pet  failed  after  30  yr 

1.57 

(.96) 

47 

40  pet  failed  after  15  yr 

2.91 

(1.78) 

25 

— 

40  pet  failed  after  30  yr 

6.00 

(3.67) 

25 

•* 

No  failures  after  30  yr 

Copper-8-quinolinolate 

Stoddard  solvent 

.01 

38 

5.3 

.02 

38 

4.2 

— 

.06 

38 

5.6 

.06 

38 

7.8 

— 

.12 

38 

7.8 

Copper-8-quinolinolate 

AWPA  P9  heavy  petroleum 

.014 

43 

““ 

10  pet  failed  after  18  yr 

03 

43 

No  failures  after  18  yr 

.059 

43 

-- 

No  failures  after  18  yr 

.  124 

43 

-- 

No  failures  after  18  yr 

(Page  l  of  3) 


-87- 


1 


V- 

. 

V.' 

yy: 


•  «  *  . 

>.*•*. 
1  «  •  « 
\-.v 


Table  67. --Summary  of  2 

-  by  4- 

inch-stake 

test  results 

;  obtained 

in 

Mississippi 

with  wood 

preservatives  in 

general  use-- 

continued 

Preservative 

Average 

Data  from 

Average 

Rema  rks 

retention 

table  No. 

life 

Pcf 

Yr 

Copper  naphthenate 

0.11  pet  copper  in  No.  2  fuel  oil 

10.3 

7 

15.9 

— 

.29  pet  copper  in  No.  2  fuel  oil 

10.2 

7 

21.8 

-- 

.57  pet  copper  in  No.  2  fuel  oil 

10.6 

7 

27.2 

-- 

.86  pet  copper  in  No.  2  fuel  oil 

9.6 

7 

80 

pet  failed  after  40  yr 

Creosote,  coal-tar 

3.3 

6 

24.9 

_ 

4.1 

17 

14.2 

-- 

4.2 

4 

17.8 

— 

4.6 

5 

21.3 

-- 

7.8 

6 

-- 

60 

pet  failed  after  40-1/2 

yr 

8.0 

4 

-- 

60 

pet  failed  after  41-1/2 

yr 

8.3 

20 

-- 

20 

pet  failed  after  32  yr 

10.0 

5 

— 

70 

pet  failed  after  41  yr 

11.8 

4 

-- 

20 

pet  failed  after  41-1/2 

yr 

13.2 

6 

-- 

20 

pet  failed  after  40-1/2 

yr 

14.5 

5 

— 

No 

failures  after  41  yr 

16.5 

4 

— 

No 

failures  after  41-1/2  yr 

Low  residue,  straight  run 

8.0 

18 

17.8 

-- 

Medium  residue,  straight  run 

8.0 

18 

18.8 

— 

High  residue,  straight  run 

7.8 

18 

20.3 

~ 

Medium  residue 

Low  in  tar  acids 

8.1 

18 

19.4 

— 

Low  in  naphthalene 

8.2 

18 

21.3 

-- 

Low  in  tar  acids  and  naphthalene 

8.0 

18 

18.9 

— 

Low  residue,  low  in  tar  acids  and 

naphthalene 

8.0 

18 

19.2 

-- 

High  residue,  low  in  tar  acids  and 

naphthalene 

8.2 

18 

20.0 

— 

English  vertical  retort 

5.3 

19 

-- 

80 

pet  failed  after  34  yr 

8.0 

18 

18.9 

— 

10.1 

19 

-- 

50 

pet  failed  after  34  yr 

15.0 

19 

— 

No 

failures  after  34  yr 

English  coke  oven 

4.7 

19 

16.3 

-- 

t 

7.9 

18 

13.6 

-- 

10.1 

19 

-- 

70 

pet  failed  after  34  yr 

14.8 

19 

-- 

70 

pet  failed  after  34  yr 

Fluor  chrome  arsenate  phenol  type  A 

.2 

(0. 12)a 

2 

10.2 

— 

(Fed.  Spec.  TT-W-535) 

.3 

(.19) 

2 

18.0 

-- 

.35 

(.22) 

37 

18.3 

— 

.50 

(.31) 

37 

80 

pet  failed  after  22  yr 

.61 

(.38) 

2 

24. 1 

-- 

.75 

(.47) 

37 

-- 

10 

pet  failed  after  22  yr 

Pentachlorophenol  (various  solvents)15 

Liquefied  petroleum  gas 

.  14 

42 

-- 

80 

pet  failed  after  20-1/2 

yr 

.19 

42 

-- 

80 

pet  failed  after  20-1/2 

yr 

.34 

42 

No 

failures  after  20-1/2  yr 

.34 

45 

-- 

40 

pet  failed  after  18  yr 

.49 

45 

-- 

No 

failures  after  18  yr 

.58 

42 

-- 

No 

failures  after  20-1/2  yr 

.65 

45 

-- 

No 

failures  after  18  yr 
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Table  67. — Summary  of  2-  by  4-inch-stake  test  results  obtained  in  Mississippi 
with  wood  preservatives  in  general  use--continued 


Preservative 


Average 

retention 


Data  from 
table  No. 


Average 

life 


Remarks 


Pentachlorophenol 

(various  solvents)  --continued 

Stoddard  solvent  (mineral  spirits) 

.14 

42 

13.8 

“  — 

.18 

42 

16.1 

.20 

22 

9.5 

.20 

17 

13.7 

.38 

42 

-- 

No  failures  after  20-1/2  yr 

.40 

22 

15.5 

.67 

42 

-- 

No  failures  after  20-1/2  yr 

Heavy  gas  oil  (Mid-United  States) 

.20 

17 

— 

3^  pet  failed  after  34-1/2  yr 

.40 

17 

-- 

20  pet  failed  after  34-1/2  yr 

.60 

17 

-- 

10  pet  failed  after  34-1/2  yr 

No.  4  aromatic  oil  (West  Coast) 

.21 

22 

— 

90  pet  failed  after  32  yr 

.41 

22 

-- 

30  pet  failed  after  32  yr 

AWPA  P9  (heavy  petroleum) 

.11 

42 

— 

20  pet  failed  after  20-1/2  yr 

.19 

42 

— 

No  failures  after  20-1/2  yr 

.29 

42 

-- 

No  failures  after  20-1/2  yr 

.53 

45 

-- 

No  failures  after  18  yr 

.67 

42 

-- 

No  failures  after  20-1/2  yr 

Tributyltin  oxide 

Stoddard  solvent 

.015 

36 

6.3 

— 

.025 

41 

4.5 

““ 

.030 

36 

7.2 

— 

.045 

36 

7.4 

— 

.047 

41 

7.0 

““ 

AWPA  P9  (heavy  petroleum) 

.024 

41 

-- 

70  pet  failed  after  22  yr 

.048 

41 

— 

50  pet  failed  after  22  yr 

Petroleum  solvent  controls 

4.0 

17 

7.6 

-- 

4.1 

17 

4.4 

-- 

4.7 

17 

12.9 

— 

7.7 

23 

— 

90  pet  failed  after  30  yr 

7.9 

17 

— 

70  pet  failed  after  34-1/2  yr 

8.0 

45 

-- 

60  pet  failed  after  18  yr 

8.0 

41 

— 

40  pet  failed  after  22  yr 

8.0 

17 

14.6 

-- 

8.1 

18 

3.4 

-- 

8.5 

43 

-- 

40  pet  failed  after  18  yr 

9.8 

5 

6.3 

— 

12.0 

17 

17.1 

-- 

12.1 

17 

-- 

10  pet  failed  after  34-1/2  yr 

19.4 

5 

9.  1 

-  - 

Untreated  stakes 

-- 

Misc . 

1.8 

-- 

Retention  values  in  parentheses  are  based  on  preservative  oxides. 
See  tables  5  and  17  for  pentachlorophenol  in  other  solvents. 
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